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7KH�HIIHFWV�RI�WKH��SURSRVHG�+&3��6<3��DQG
ODQG�DFTXLVLWLRQ�RQ�YHJHWDWLRQ��LQFOXGLQJ
HQGDQJHUHG��WKUHDWHQHG��DQG�UDUH�SODQWV�
DQG�WLPEHU�UHVRXUFHV�DUH�GLVFXVVHG�LQ�WKLV
VHFWLRQ���2YHU�WLPH��WKH�+&3��6<3��DQG
FKDQJH�RI�RZQHUVKLS�ZRXOG�DOWHU�WKH
YHJHWDWLRQ�SDWWHUQV�DFURVV�WKH�ODQGVFDSH
DQG�FKDQJH�ZKHUH��KRZ��DQG�WR�ZKDW�H[WHQW
WLPEHU�ZRXOG�EH�JURZQ�DQG�KDUYHVWHG���7KLV
VHFWLRQ�GHVFULEHV�WKH�YHJHWDWLRQ�DQG�WLPEHU
UHVRXUFHV�DQG�WKH�HIIHFWV�RI�WKHVH�FKDQJHV
RQ�WKHP�

,QIRUPDWLRQ�XVHG�WR�DQDO\]H�WKH�SULYDWH
ODQGV�LQ�WKH�UHGZRRG�HFRV\VWHP�RI�WKH�&RDVW
5DQJH�LV�EDVHG�RQ�3$/&2ªV�*,6�GDWDEDVH�
ZKLFK�ZDV�H[SDQGHG�WR�LQFOXGH�(ON�5LYHU
7LPEHU�&RPSDQ\�ODQGV�EHLQJ�FRQVLGHUHG�IRU
DFTXLVLWLRQ���7KLV�GDWDEDVH�ZDV�GHULYHG
IURP�GHOLQHDWLRQ�RI�YHJHWDWLRQ�EDVHG�RQ
DHULDO�SKRWRJUDSKV�WDNHQ�LQ�������XSGDWHG
WR�UHIOHFW�UHFHQW�WLPEHU�KDUYHVWLQJ�DQG
YHJHWDWLRQ�JURZWK���7R�UHIOHFW�JURZWK�
3$/&2�DSSOLHG�D�PRGHOLQJ�SURJUDP��)RUHVW
5HVRXUFH�,QYHQWRU\��*URZWK��DQG�+DUYHVW
7UDFNLQJ�6\VWHP�>)5(,*+76@��WR�VLPXODWH
KRZ�WKH�YHJHWDWLRQ�KDV�JURZQ�LQ�WKH�SDVW
GHFDGH���%HFDXVH�WKH�6<3�LV�UHTXLUHG�WR
PDWFK�WKH�&')*�:+5�KDELWDW
FODVVLILFDWLRQ�VFKHPH�D�FURVVZDON�EHWZHHQ
WKH�3$/&2�DQG�:+5�KDELWDW�W\SHV�LV
SURYLGHG�LQ�$SSHQGL[�7DEOH�/�����*HQHUDO
YHJHWDWLRQ�W\SHV�E\�DOWHUQDWLYH�DUH
SUHVHQWHG�LQ�7DEOH�������IRU�WKH�3URMHFW
$UHD��L�H���3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV��DQG�YDULRXV�5HVHUYHV����,Q
DGGLWLRQ��7DEOH�������SUHVHQWV�KDELWDW�W\SHV
LQ�WKH�PDUEOHG�PXUUHOHW�FRQVHUYDWLRQ�DUHDV
�00&$V��WKDW�DUH�FRPSRQHQWV�RI
$OWHUQDWLYHV���DQG��D���7DEOH�������VKRZV
ODWH�VHUDO�KDELWDW��/6+��E\�ZDWHUVKHG
DQDO\VLV�GDWD��:$$����)LJXUH�������VKRZV

WKH�YHJHWDWLRQ�RQ�3$/&2�ODQGV���)LJXUH
������VKRZV�ROG�JURZWK�DQG�UHVLGXDO�ROG�
JURZWK�

������ $IIHFWHG�(QYLURQPHQW

�������� 9HJHWDWLRQ

3$/&2�RZQV�DSSUR[LPDWHO\���������DFUHV
LQ�VRXWKHUQ�+XPEROGW�&RXQW\��&DOLIRUQLD
�)LJXUH����������7KH�RZQHUVKLS�LV�GLYLGHG
LQWR�ILYH�ZDWHUVKHGV�DV�GHILQHG�E\
6XEFKDSWHU���RI�WKH�&DOLIRUQLD�&RGH�RI
5HJXODWLRQV���1RQH�RI�WKH�ZDWHUVKHGV�DUH
VHQVLWLYH�DV�GHILQHG�E\�WKH�&DOLIRUQLD
'HSDUWPHQW�RI�)RUHVWU\�

7KHVH�ODQGV�DUH�FKDUDFWHUL]HG�E\�PL[HG
VWDQGV�RI�UHGZRRG�DQG�'RXJODV�ILU�IRUHVW�
QRQSURGXFWLYH�IRUHVW�ODQGV��DQG�QRQ�
IRUHVWHG�DUHDV���7KH�GLVWULEXWLRQ�RI�WKHVH
VWDQGV�FDQ�EH�WUDFHG�WR�WKH�FOLPDWLF�KLVWRU\
RI�WKH�DUHD�DQG�ORJJLQJ�DFWLYLW\���6RLO�W\SH
DQG�DPRXQW�RI�UDLQIDOO�LQIOXHQFH�WKH�W\SH
DQG�DPRXQW�RI�YHJHWDWLRQ�WKDW�JURZV�LQ�WKH
DUHD���:HOO�GUDLQHG�VRLOV�DQG�DQ�DEXQGDQFH
RI�UDLQ�DQG�IRJ�GULS�WKURXJKRXW�PRVW�RI
WKHVH�ODQGV��UHVXOWLQJ�LQ�D�KLJKO\�SURGXFWLYH
IRUHVW�

7KH�(ON�5LYHU�7LPEHU�&RPSDQ\�RZQV
DSSUR[LPDWHO\�������DFUHV�ZKLFK�DUH
SURSRVHG�IRU�DFTXLVLWLRQ���7KH\�DUH
LQWHUPLQJOHG�ZLWK�3$/&2�ODQGV�LQ�WKH
+HDGZDWHUV�DUHD��)LJXUH����������7KH\�DUH
VLPLODU�LQ�FKDUDFWHU�WR�WKH�3$/&2�ODQGV�
7KH�YHJHWDWLRQ�UDQJHV�IURP�UHFHQW�FOHDUFXWV
WR�ODWH�VHUDO�IRUHVW�

0XFK�RI�WKH�IRUHVW�LQ�WKH�3URMHFW�$UHD�KDV
EHHQ�DOWHUHG�E\�VLOYLFXOWXUDO�SUDFWLFHV�ZKLFK
WHQG�WR�UHGXFH�GLYHUVLW\���0DQDJHG�VWDQGV
JHQHUDOO\�VXSSRUW�IHZHU�VSHFLHV�LQ�ERWK�WKH



Table 3.9-1.  Current (Year 0) and Projected Acres of Various Habitat Types on PALCO and Elk River Timber Company Lands and in the Reserves Under the Alternatives 1/

PALCO Ownership Elk River Timber Co. Ownership
Proposed Headwaters or 

63,000-acre Reserve
Total 

Habitat Type Year 0 Year 10 Year 50 Year 0 Year 10 Year 50 Year 0 Year 10 Year 50 Year 0 Year 10 Year 50
ALTERNATIVE 1
LSH 62,150 45,252 38,809 6,325 4,950 2,340 0 0 0 68,474 50,202 41,149
    Uncut Old Growth 9,314 7,128 7,128 0 0 0 0 0 0 9,314 7,128 7,128
     Douglas-fir 4,174 1,988 1,988 0 0 0 0 0 0 4,174 1,988 1,988
     Redwood 5,140 5,140 5,140 0 0 0 0 0 0 5,140 5,140 5,140
   Residual Old Growth 16,911 9,018 8,758 0 0 0 0 0 0 16,911 9,018 8,758
     Douglas-fir 4,433 1,672 1,672 0 0 0 0 0 0 4,433 1,672 1,672
     Redwood 12,478 7,346 7,086 0 0 0 0 0 0 12,478 7,346 7,086
   Late Seral 35,925 29,106 22,923 6,325 4,950 2,340 0 0 0 42,249 34,056 25,263
Mid-seral 80,847 77,774 92,399 2,140 1,590 3,900 0 0 0 82,987 79,364 96,299
Young Forest 43,682 54,566 48,568 743 742 2,541 0 0 0 44,425 55,308 51,109
Forest Open 10,984 20,952 19,348 0 1,923 423 0 0 0 10,984 22,875 19,771
Hardwood 1,563 1,083 504 0 0 0 0 0 0 1,563 1,083 504
Prairie 5,687 5,202 5,202 0 0 0 0 0 0 5,687 5,202 5,202
Other Non-timber 4,922 4,910 4,910 260 260 260 0 0 0 5,182 5,170 5,170
Total 209,834 209,739 209,740 9,468 9,465 9,464 0 0 0 219,302 219,204 219,204
ALTERNATIVE 2
LSH 63,170 38,479 23,576 0 0 0 5,304 5,329 5,868 68,474 43,808 29,444
   Uncut Old Growth 6,197 3,864 2,964 0 0 0 3,117 3,117 3,117 9,314 6,981 6,081
     Douglas-fir 4,174 2,622 1,722 0 0 0 0 0 0 4,174 2,622 1,722
     Redwood 2,023 1,242 1,242 0 0 0 3,117 3,117 3,117 5,140 4,359 4,359
   Residual Old Growth 16,245 5,085 4,076 0 0 0 666 666 666 16,911 5,751 4,742
     Douglas-fir 4,433 867 867 0 0 0 0 0 0 4,433 867 867
     Redwood 11,812 4,218 3,209 0 0 0 666 666 666 12,478 4,884 3,875
   Late Seral 40,729 29,530 16,536 0 0 0 1,520 1,546 2,085 42,249 31,076 18,621
Mid-seral 82,362 78,701 97,816 0 0 0 625 598 1,496 82,987 79,299 99,312
Young Forest 43,021 54,062 58,066 0 0 0 1,404 1,437 0 44,425 55,499 58,066
Forest Open 10,950 30,615 23,179 0 0 0 34 0 0 10,984 30,615 23,179
Hardwood 1,563 978 198 0 0 0 0 0 0 1,563 978 198
Prairie 5,687 3,832 3,832 0 0 0 0 3 3 5,687 3,835 3,835
Other Non-timber 5,047 5,038 5,038 0 0 0 135 135 135 5,182 5,173 5,173
Total 211,800 211,705 211,705 0 0 0 7,502 7,502 7,502 219,302 219,207 219,207
ALTERNATIVE 2a
LSH 58,351 34,787 22,805 6,325 4,950 2,340 3,798 3,798 4,320 68,474 43,535 29,465
   Uncut Old Growth 6,197 3,864 2,964 0 0 0 3,117 3,117 3,117 9,314 6,981 6,081
     Douglas-fir 4,174 2,622 1,722 0 0 0 0 0 0 4,174 2,622 1,722
     Redwood 2,023 1,242 1,242 0 0 0 3,117 3,117 3,117 5,140 4,359 4,359
   Residual Old Growth 16,245 5,085 4,076 0 0 0 666 666 666 16,911 5,751 4,742
     Douglas-fir 4,433 867 867 0 0 0 0 0 0 4,433 867 867
     Redwood 11,812 4,218 3,209 0 0 0 666 666 666 12,478 4,884 3,875
   Late Seral 35,910 25,838 15,765 6,325 4,950 2,340 15 15 537 42,249 30,803 18,642
Mid-seral 80,290 77,188 94,913 2,140 1,590 3,900 556 557 1,417 82,987 79,335 100,230
Young Forest 42,333 53,338 53,630 743 742 2,541 1,349 1,382 0 44,425 55,462 56,171
Forest Open 10,950 28,968 23,712 0 1,923 423 34 0 0 10,984 30,891 24,135
Hardwood 1,563 978 198 0 0 0 0 0 0 1,563 978 198
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PALCO Ownership Elk River Timber Co. Ownership
Proposed Headwaters or 

63,000-acre Reserve
Total 

Habitat Type Year 0 Year 10 Year 50 Year 0 Year 10 Year 50 Year 0 Year 10 Year 50 Year 0 Year 10 Year 50
Prairie 5,687 3,832 3,832 0 0 0 0 3 3 5,687 3,835 3,835
Other Non-timber 4,922 4,912 4,912 260 260 260 0 0 0 5,182 5,172 5,172
Total 204,096 204,003 204,002 9,468 9,465 9,464 5,738 5,740 5,740 219,302 219,208 219,206
ALTERNATIVE 3
LSH 63,170 65,983 91,951 0 0 0 5,304 5,329 5,868 68,474 71,312 97,819
   Uncut Old Growth 6,197 6,197 6,197 0 0 0 3,117 3,117 3,117 9,314 9,314 9,314
     Douglas-fir 4,174 4,174 4,174 0 0 0 0 0 0 4,174 4,174 4,174
     Redwood 2,023 2,023 2,023 0 0 0 3,117 3,117 3,117 5,140 5,140 5,140
   Residual Old Growth 16,245 16,245 16,245 0 0 0 666 666 666 16,911 16,911 16,911
     Douglas-fir 4,433 4,433 4,433 0 0 0 0 0 0 4,433 4,433 4,433
     Redwood 11,812 11,812 11,812 0 0 0 666 666 666 12,478 12,478 12,478
   Late Seral 40,729 43,541 69,509 0 0 0 1,520 1,546 2,085 42,249 45,087 71,594
Mid-seral 82,362 79,713 108,506 0 0 0 625 598 1,496 82,987 80,311 110,002
Young Forest 43,021 53,855 13 0 0 0 1,404 1,437 0 44,425 55,292 13
Forest Open 10,950 5 5 0 0 0 34 0 0 10,984 5 5
Hardwood 1,563 1,092 173 0 0 0 0 0 0 1,563 1,092 173
Prairie 5,687 6,029 6,029 0 0 0 0 3 3 5,687 6,032 6,032
Other Non-timber 5,047 5,032 5,032 0 0 0 135 135 135 5,182 5,167 5,167
Total 211,800 211,709 211,709 0 0 0 7,502 7,502 7,502 219,302 219,211 219,211
ALTERNATIVE 4
LSH 44,714 28,907 21,704 2,021 1,306 643 21,743 23,332 32,689 68,478 53,545 55,036
   Uncut Old Growth 4,445 2,396 1,685 0 0 0 4,869 4,869 4,869 9,314 7,265 6,554
     Douglas-fir 3,957 2,388 1,678 0 0 0 217 217 217 4,174 2,605 1,895
     Redwood 488 8 7 0 0 0 4,652 4,652 4,652 5,140 4,660 4,659
   Residual Old Growth 10,707 2,878 1,006 0 0 0 6,208 6,208 6,208 16,915 9,086 7,214
     Douglas-fir 4,320 1,886 793 0 0 0 113 113 113 4,433 1,999 906
     Redwood 6,387 992 213 0 0 0 6,095 6,095 6,095 12,482 7,087 6,308
   Late Seral 29,562 23,633 19,013 2,021 1,306 643 10,666 12,255 21,612 42,249 37,194 41,268
Mid-seral 65,483 62,617 70,340 1,990 1,479 2,481 15,514 14,691 29,661 82,987 78,787 102,482
Young Forest 21,380 29,292 38,027 645 645 1,275 22,400 24,337 0 44,425 54,274 39,302
Forest Open 8,283 21,382 12,884 0 1,226 256 2,701 0 0 10,984 22,608 13,140
Hardwood 1,450 960 202 0 0 0 113 13 23 1,563 973 225
Prairie 5,450 3,525 3,525 0 0 0 237 313 313 5,687 3,838 3,838
Other Non-timber 4,084 4,068 4,068 136 136 136 967 989 989 5,187 5,193 5,193
Total 150,844 150,751 150,750 4,792 4,792 4,791 63,675 63,675 63,675 219,311 219,218 219,216
1/     See Section 3.9 and Glossary for definitions of habitat types
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Table 3.9-2.  Habitat Types for 12 Marbled Murrelet Conservation Areas on PALCO lands for Alternatives 2 and 2a (acres)1/

12/
2 3 4 5 6 7 8 9 10 11 12

Habitat Type
Lower 

North Fork 
Elk

Bell 
Lawrence

Booth's 
Run

Elk Head 
Residual

Road      
7 & 9 North

Right 
Road 9

Shaw 
Gift

Cooper 
Mill

Allen Creek 
& Extension

Road 3
Owl 

Creek
Grizzly Creek 
West/Center

Total

Uncut Old-growth Redwood 339 21 78 255 393 318 118 1,522
Uncut Old-growth Douglas-fir 158 31 13 202
Residual Old-growth Redwood 237 107 216 65 239 112 54 397 595 374 247 530 3,174
Residual Old-growth Douglas-fir 8 6 14
Late Seral 159 0 0 0 14 16 150 38 20 64 462
Mid-successional 46 23 78 98 32 136 445 111 18 265 1,251
Young Forest 8 156 199 286 100 69 103 155 37 0 211 14 1,339
Open Forest 1 6 126 0 59 27 70 288
Hardwood 0
Open, Non-timber 20 109 40 2 171
Grassland/Prairie 1 22 23
Total 451 633 784 352 492 318 503 704 1,729 564 925 993 8,448
Total without Grizzly Creek West/Center 7,453
Total without Owl Creek 7,521
1/  Eleven of these groves are protected in the HCP.  Either the Owl or Grizzly Creek Grove would be cut.
2/  Numbers above correspond to those identifying the MMCAs in Figure 2.5-4.
Source:  Foster Wheeler Environmental Corporation, 1998
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Table 3.9-3.  Current (Year 0) and Projected Acreage and Percentage of LSH in the Project Area by WAA 1/,2/

Alternative 1 Alternative2 Alternative 2b Alternative 3 Alternative 4
Year 0 10 50 120 10 50 120 10 50 120 10 50 120 10 50 120

Humboldt Bay
Acres in PA 3/ 23,645 15,498 12,466 13,802 14,205 9,868 13,043 13,740 9,890 11,147 22,037 30,368 36,395 18,077 20,257 25,090

% 51% 34% 27% 30% 31% 21% 28% 30% 21% 24% 48% 66% 79% 39% 44% 54%

Acres in PALCO 4/ 17,321 10,549 10,127 11,412 8,917 4,045 7,105 5,033 3,275 4,395 16,748 24,545 30,457 3,989 2,360 5,227
% 47% 29% 28% 31% 23% 10% 18% 16% 11% 14% 43% 63% 79% 24% 14% 32%

Yager Creek
Acres in PA 7,500 6,004 7,239 9,127 4,985 5,125 15,302 5,010 5,125 15,316 7,213 12,070 18,355 7,732 12,692 16,968

% 22% 18% 21% 27% 15% 15% 45% 15% 15% 45% 21% 35% 54% 23% 37% 50%

Acres in PALCO ND 5/ ND ND ND ND ND ND ND ND ND ND ND ND 0 20 102
% ND ND ND ND ND ND ND ND ND ND ND ND ND 0% 4% 19%

Van Duzen River
Acres in PA 6,624 6,628 4,683 6,657 5,767 2,676 4,042 5,742 2,676 3,867 8,344 14,338 20,729 6,015 5,445 6,560

% 27% 27% 19% 27% 23% 11% 16% 23% 11% 16% 33% 58% 83% 24% 22% 26%
Acres in PALCO ND ND ND ND ND ND ND ND ND ND ND ND ND 5,187 4,590 5,683

% ND ND ND ND ND ND ND ND ND ND ND ND ND 22% 19% 24%
Eel River

Acres in PA 30,440 18,250 12,330 16,304 14,966 8,018 14,071 15,157 8,018 12,042 29,043 39,959 56,652 16,971 12,863 21,858
% 40% 24% 16% 22% 20% 11% 19% 20% 11% 16% 38% 53% 75% 22% 17% 29%

Acres in PALCO ND ND ND ND ND ND ND ND ND ND ND ND ND 14,992 10,963 19,633
% ND ND ND ND ND ND ND ND ND ND ND ND ND 21% 15% 27%

Bear/Mattole River
Acres in PA 7,395 3,489 4,114 4,208 3,856 3,740 3,825 3,856 3,740 5,005 7,011 7,268 10,171 4,784 3,740 3,756

% 21% 10% 12% 12% 11% 11% 11% 11% 11% 14% 20% 21% 29% 14% 11% 11%
Mad River

Acres in PA 157 40 25 33 28 15 390 28 15 913 169 227 470 15 89 390
% 4% 1% 1% 1% 1% 0% 10% 1% 0% 23% 4% 6% 12% 0% 2% 10%

1/     Under Alternatives 2 and 4, PALCO's HCP/SYP proposes to maintain a minimum of 10 percent of their lands as LSH, which can consist of late seral, old growth or residual forest. 
2/     Acreage and percentage of LSH on PALCO lands within each WAA is only displayed where it differs from the entire Project Area

3/     This acreage includes all lands in the Project Area within this WAA (Elk River Timber Company, PALCO, and the proposed reserves)

4/     This acreage only includes lands managed by PALCO within this WAA, outside of reserves, to facilitate comparison with footnote 1 above

5/      ND = No difference between amount of LSH in Project Area and on PALCO lands

Source:  Foster Wheeler Environmental Corporation, 1998
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WUHH�DQG�XQGHUVWRU\�VWUDWD�DQG�KDYH�PXFK
OHVV�VWUXFWXUDO�GLYHUVLW\��)(0$7��������
6KRUW�URWDWLRQ��HYHQ�DJHG�WLPEHU
PDQDJHPHQW�UHPRYHV�FRPSOH[�ROG�JURZWK
VWDQGV�DQG�UHSODFHV�WKHP�ZLWK�PRUH
XQLIRUP�VWDQGV�ZLWK�IHZ�ODUJH�VQDJV�

7KH�3URMHFW�$UHD�LV�LQ�WKH�PRLVW��KLJKO\
SURGXFWLYH�FRDVWDO�IRUHVWV�RI�QRUWKZHVW
&DOLIRUQLD���7KLV�HFRV\VWHP�UHVXOWV�IURP
UHJLRQDO�YDULDWLRQV�LQ�FOLPDWH��VRLO��DQG
HOHYDWLRQ��DV�ZHOO�DV�ORFDO�GLIIHUHQFHV�LQ
WKHVH�DQG�RWKHU�IDFWRUV���7KLV�HFRV\VWHP
FRQWDLQV�D�QXPEHU�RI�SODQW�FRPPXQLWLHV�
7KHVH�FRPPXQLWLHV�IRUP�WKH�EDVLV�IRU�WKH
ZLOGOLIH�KDELWDW�GLVFXVVHG�LQ�6HFWLRQ������
7KH�PDMRU�SODQW�FRPPXQLWLHV�RI�WKH�3URMHFW
$UHD�DUH�GLVFXVVHG�EHORZ���7KH�FURVVZDONV
IRU�WKHVH�FRPPXQLWLHV�FRPSDUHG�WR�WKRVH
VKRZQ�LQ�7DEOH�������DUH�GLVSOD\HG�LQ
$SSHQGL[�/�

5HGZRRG�6WDQGV
5HGZRRG�VWDQGV�DUH�GLVWULEXWHG�LQ�DQ
LUUHJXODU�VWULS�DORQJ�WKH�FRDVW�RI�&DOLIRUQLD
IURP�WKH�H[WUHPH�VRXWKZHVWHUQ�FRUQHU�RI
2UHJRQ�H[WHQGLQJ�DERXW�����PLOHV�VRXWK�WR
0RQWHUH\�&RXQW\���7KH�VWULS�LV���WR����PLOHV
ZLGH�LQ�D�UHJLRQ�RI�IRJ�DQG�KLJK�VRLO
PRLVWXUH�FRQWHQW�WKDW�UDQJHV�IURP�VHD�OHYHO
WR�������IHHW�LQ�HOHYDWLRQ���5HGZRRG�LV
JHQHUDOO\�IRXQG�LQ�DVVRFLDWLRQ�ZLWK
'RXJODV�ILU��ZHVWHUQ�KHPORFN��&DOLIRUQLD
ED\��PDGURQH��DQG�WDQRDN�ZLWK�DQ
XQGHUVWRU\�RI�&DOLIRUQLD�KXFNOHEHUU\�
YDULRXV�IHUQV��UKRGRGHQGURQV��ZHVWHUQ
D]DOHDV��DQG�ZRRG�VRUUHO���3ULRU�WR������WKH
UHGZRRG�IRUHVW�FRYHUHG�DSSUR[LPDWHO\
����������DFUHV�DQG�LV�HVWLPDWHG�WR�KDYH
FRQWDLQHG�PRUH�WKDQ�����ELOOLRQ�ERDUG�IHHW
RI�WLPEHU���,Q������&DOLIRUQLD�VWLOO�FRQWDLQHG
DSSUR[LPDWHO\�����PLOOLRQ�DFUHV�RI�IRUHVWHG
ODQG�ZLWK�UHGZRRG�WUHHV��*UHHQ��������
0DWXUH�WUHHV�UDQJH�IURP�����WR�����IHHW�WDOO
DQG�DUH�RIWHQ����WR����IHHW�LQ�GLDPHWHU���7KH
ODUJHVW�WUHHV�PD\�UHDFK�D�KHLJKW�RI�����IHHW�
���IHHW�LQ�GLDPHWHU��DQG�PD\�EH
DSSUR[LPDWHO\�������\HDUV�ROG���0DWXUH
UHGZRRG�LV�ILUH�UHVLVWDQW��JHQHUDOO\�IUHH�RI

IXQJDO�GLVHDVH��DQG�QRW�QRUPDOO\�DWWUDFWLYH
WR�LQVHFWV���5HGZRRG�VWDQGV�VXSSRUW�D
YDULHW\�RI�SRSXODWLRQV�RI�ELUGV��PDPPDOV�
DPSKLELDQV��DQG�UHSWLOHV���0DWXUH�WUHHV
HIIHFWLYHO\�EORFN�ZHOO�RYHU����SHUFHQW�RI�WKH
OLJKW�VWULNLQJ�WKHP��FUHDWLQJ�D�KHDYLO\
VKDGHG�JURZLQJ�HQYLURQPHQW�IRU�XQGHUVWRU\
VSHFLHV���$QQXDO�UDLQIDOO�GXULQJ�WKH�ZHW
VHDVRQ�UDQJHV�IURP����WR�����LQFKHV�SHU
\HDU�ZKLOH�LQ�WKH�GU\�VXPPHU�ZHDWKHU
UHGZRRGV�UHO\�KHDYLO\�RQ�FRQGHQVDWLRQ�IURP
IRJ�

5HGZRRGV�FXUUHQWO\�JURZ�WKURXJKRXW�WKHLU
QDWXUDO�UDQJH��EXW�ODUJH�DUHDV�WKDW�RQFH
VXSSRUWHG�UHGZRRG�KDYH�EHHQ�FRQYHUWHG�WR
XUEDQ�DQG�DJULFXOWXUDO�XVHV�
$SSUR[LPDWHO\�HLJKW�SHUFHQW�RI�WKH
UHPDLQLQJ�IRUHVW�DUHD�LV�FRQVLGHUHG�ROG�
JURZWK�UHGZRRG�����SHUFHQW�LV
SUHGRPLQDQWO\�\RXQJHU�UHGZRRG�VWDQGV�
DQG����SHUFHQW�'RXJODV�ILU�DQG�KDUGZRRGV
ZLWK�UHGZRRG�DV�DQ�DVVRFLDWHG�WUHH���7KH
UHPDLQLQJ����SHUFHQW�FRQVLVWV�RI�PLQRU�WUHH
VSHFLHV�DQG�QRQ�IRUHVW�YHJHWDWLRQ���0RUH
WKDQ�����\HDUV�RI�WLPEHU�KDUYHVW�DQG
UHODWHG�DFWLYLWLHV�KDYH�FKDQJHG�WKH�IRUHVW
FRPSRVLWLRQ�E\�VKLIWLQJ�WKH�DJH�FODVV
GLVWULEXWLRQ�IURP�SULPDULO\�ROG�JURZWK�WR
\RXQJHU�LPPDWXUH�VWDQGV���7KH�DJH�RI�PRVW
VWDQGV�RI�WUHHV�LV�OHVV�WKDQ�����\HDUV�ROG
ZLWK�D�ODUJH�SHUFHQWDJH�OHVV�WKDQ����\HDUV
ROG���<RXQJ�UHGZRRG�VWDQGV�KDYH�IHZHU
DVVRFLDWHG�WUHH�VSHFLHV�WKDQ�ROG�JURZWK
VWDQGV���7KH�UHPDLQLQJ�ROG�JURZWK�VWDQGV
DUH�ZLGHO\�VHSDUDWHG��RIWHQ�E\�H[WHQVLYH
DUHDV�RI�KLJKO\�IUDJPHQWHG�IRUHVW��)R[�
��������+XPEROGW�5HGZRRGV�6WDWH�3DUN�
DSSUR[LPDWHO\����PLOHV�VRXWK�RI�WKH
+HDGZDWHUV�*URYH�DUHD��DQG�5HGZRRG
1DWLRQDO�3DUN��DSSUR[LPDWHO\����PLOHV�WR
WKH�QRUWK��DUH�WKH�FORVHVW�DUHDV�WR�3$/&2
SURSHUW\�ZLWK�ODUJH�ROG�JURZWK�UHGZRRG
IRUHVWV�

*HQHUDOO\��WKH�PRVW�SURGXFWLYH�DQG�ODUJHVW
UHGZRRG�VWDQGV�JURZ�RQ�WKH�PRLVW�DOOXYLDO
IORRGSODLQV�DQG�WHUUDFHV�LQ�DVVRFLDWLRQ�ZLWK
RWKHU�VKDGH�WROHUDQW�WUHH�DQG�VKUXE�VSHFLHV
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Figure 3.9-1.  Vegetation Map
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Figure 3.9-2.  Location of Uncut and
Residual Redwood & Douglas-Fir Old
Growth in the Project Area
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VXFK�DV�ZHVWHUQ�KHPORFN��6LWND�VSUXFH�
JUDQG�ILU��RFFDVLRQDO�ZHVWHUQ�UHGFHGDU�
WDQRDN��UHG�DOGHU��UKRGRGHQGURQV��D]DOHDV�
VZRUG�IHUQ��GHHU�IHUQ��VDOPRQEHUU\�
&DOLIRUQLD�KXFNOHEHUU\��UHG�KXFNOHEHUU\�
ILUHZHHG��RFHDQVSUD\��SRLVRQ�RDN�
WKLPEOHEHUU\��FDVDUD��FHDQRWKXV��DQG�R[DOLV
�0D\HU�DQG�/DXGHQVOD\HU����������)LUHV�DUH
LQIUHTXHQW�DQG�UDUHO\�RFFXU�PRUH�RIWHQ�WKDQ
HYHU\�����\HDUV���+RZHYHU��ZKHQ�D�IRUHVW�RI
WKLV�W\SH�GRHV�EXUQ��WKH�W\SLFDO�ILUH
LQWHQVLW\�LV�UHODWLYHO\�ORZ��DQG�WKH�ILUH�RQO\
GDPDJHV�WKLQ�EDUNHG�RU�ORZ�JURZLQJ
VSHFLHV��OHDYLQJ�WKH�WDOOHU��WKLFN�EDUNHG
VSHFLHV�VXFK�DV�UHGZRRG�DQG�'RXJODV�ILU�DV
WKH�GRPLQDQW�WUHHV���2QO\�VKDGH�WROHUDQW
VSHFLHV�VXFK�DV�UHGZRRG��ZHVWHUQ�KHPORFN�
DQG�ZHVWHUQ�UHGFHGDU�UHJHQHUDWH�XQGHU
WKHVH�FRQGLWLRQV�

5HGZRRGV�DUH�YLJRURXV�VSURXWHUV��XQOLNH
RWKHU�FRQLIHU�DVVRFLDWHV���6SURXWV�HYHQWXDOO\
IRUP�WKH�GRPLQDWH�FDQRS\�DIWHU
GLVWXUEDQFHV�VXFK�DV�WLPEHU�KDUYHVW�
5HGZRRG�DOVR�UHJHQHUDWHV�ZHOO�E\�VHHG
�0D\HU�DQG�/DXGHQVOD\HU����������,QODQG
UHGZRRG�VWDQGV�JHQHUDOO\�JURZ�RQ�VWHHSHU
VORSHV�DQG�DUH�D�PL[WXUH�RI�'RXJODV�ILU�
UHGZRRG��WDQRDN��DQG�PDGURQH���7KH�VWDQGV
EHFRPH�OHVV�YLJRURXV�DW�KLJKHU�HOHYDWLRQV
DQG�ZLWK�LQFUHDVHG�GLVWDQFH�IURP�WKH�RFHDQ�
)LUHV�DUH�PRUH�IUHTXHQW�DQG�LQ�VRPH�DUHDV
RFFXU�HYHU\����WR����\HDUV���7KH�ILUHV�DUH
KRWWHU�DQG�GDPDJH�PRUH�WUHHV���7KH
UHVLGXDO�VWDQGV�DUH�PRUH�RSHQ��KRWWHU��DQG
GU\HU���7KH\�SURYLGH�D�KDUVKHU�UHJHQHUDWLRQ
HQYLURQPHQW���6KDGH�WROHUDQW�ZHVWHUQ
KHPORFN�DQG�UHGFHGDU�GR�QRW�UHJHQHUDWH
VXFFHVVIXOO\�LQ�WKHVH�FRQGLWLRQV��DQG�WKH
UHVXOWLQJ�VWDQGV�DUH�GRPLQDWHG�E\�'RXJODV�
ILU��WDQRDN��DQG�PDGURQH��ZLWK�UHGZRRG�DV�D
PLQRU�VSHFLHV��7ZLJKW��������%DUERXU�DQG
%LOOLQJV��������

'RXJODV�ILU�6WDQGV
7KH�'RXJODV�ILU�IRUHVW�LV�D�FRPSOH[�PRVDLF
RI�VWDQGV�UHVXOWLQJ�IURP�JHRORJLF�
WRSRJUDSKLF��DQG�VXFFHVVLRQDO�YDULDWLRQV�
5HGZRRG�XVXDOO\�UHSUHVHQWV�VRPH

SHUFHQWDJH�RI�'RXJODV�ILU�VWDQGV���7\SLFDOO\�
WKHVH�VWDQGV�LQFOXGH�D�ORZHU�XQGHUVWRU\�RI
GHQVH��VFOHURSK\OORXV��EURDG�OHDYHG
HYHUJUHHQ�WUHHV��WDQRDN�DQG�PDGURQH�
ZKLFK�DUH�RIWHQ�RYHU�����IHHW�WDOO��ZLWK�DQ
LUUHJXODU��KLJKHU�RYHUVWRU\�RI�WDOOHU�FRQLIHU�
'RXJODV�ILU��WKH�PDMRU�VSHFLHV��FDQ�UHDFK
KHLJKWV�RI�QHDUO\�����IHHW�DQG�GLDPHWHUV�RI
���IHHW�ZLWK�DQ�DYHUDJH�RI�ILYH�WR�VHYHQ�IHHW
�0DUFRW��������6DZ\HU��������7KRUQEXUJK�
������)UDQNOLQ�HW�DO��������LQ�0D\HU�DQG
/DXGHQVOD\HU����������$�VPDOO�QXPEHU�RI
SROH�DQG�VDSOLQJ�WUHHV�RFFXU�WKURXJKRXW
WKHVH�VWDQGV���2Q�ZHW�VLWHV��VKUXE�OD\HUV�DUH
ZHOO�GHYHORSHG��RIWHQ�FRYHULQJ�����SHUFHQW
RI�WKH�DUHD���+HUEDFLRXV�SODQWV�FDQ�FRYHU�XS
WR����SHUFHQW�RI�WKH�JURXQG���7KH�VKUXE�DQG
KHUEDFLRXV�OD\HUV�DUH�SRRUO\�GHYHORSHG�LQ
GU\HU�DUHDV���7KH�GLYHUVLW\�RI�WUHH�VL]H
W\SLFDOO\�LQFUHDVHV�ZLWK�VWDQG�DJH��DV�GRHV
VSDFLQJ��)UDQNOLQ�HW�DO�����������<RXQJ
VWDQGV�DUH�XVXDOO\�GHQVH�DQG�XQLIRUP���$V
WUHHV�DJH��PDQ\�GLH��FUHDWLQJ�JDSV�LQ�WKH
RYHUVWRU\��ODUJH�VQDJV��DQG�GRZQ�ORJV�
7KHVH�JDSV�LQ�WKH�RYHUVWRU\�DUH�TXLFNO\
ILOOHG�ZLWK�WDQRDN�DQG�PDGURQH���7KLV
SURFHVV�FDQ�WDNH�IURP����WR�RYHU�����\HDUV
�0F$UGOH��������/DQJ��������)UDQNOLQ�HW�DO��
��������7KLV�SODQW�FRPPXQLW\�RFFXUV�DW
PRGHUDWH�HOHYDWLRQV�LQ�MX[WDSRVLWLRQ�ZLWK
RWKHU�SODQW�FRPPXQLWLHV��LQFOXGLQJ
UHGZRRG��KDUGZRRG�FRQLIHU��DQG�KDUGZRRG�
7RSRJUDSK\�LV�XVXDOO\�UXJJHG��GHHSO\
GLVVHFWHG�WHUUDLQ�DQG�VWHHS�VORSHV��)UDQNOLQ
DQG�'\UQHVV��������LQ�0D\HU�DQG
/DXGHQVOD\HU��������

$V�LQ�WKH�FDVH�ZLWK�UHGZRRG��'RXJODV�ILU
WUHHV�FXUUHQWO\�JURZ�WKURXJKRXW�WKHLU
QDWXUDO�UDQJH��EXW�ODUJH�DUHDV�WKDW�RQFH
VXSSRUWHG�'RXJODV�ILU�IRUHVWV�KDYH�EHHQ
FRQYHUWHG�WR�XUEDQ�DQG�DJULFXOWXUDO�XVHV�
'HVSLWH�WKH�IDFW�WKDW�PXFK�RI�WKH�UHPDLQLQJ
'RXJODV�ILU�IRUHVW�KDV�EHHQ�FRQYHUWHG�WR
PDQDJHG�VWDQGV��)(0$7��������WKHUH�LV
VWLOO�PXFK�ROGHU�'RXJODV�ILU�VWDQGV
UHPDLQLQJ�LQ�WKH�UHJLRQ�
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2Q�%/0�ODQGV�LQ�WKH�$UFDWD�5HVRXUFH�$UHD�
WKHUH�DUH�DSSUR[LPDWHO\��������DFUHV�RI
'RXJODV�ILU�GRPLQDWHG�VWDQGV�ZLWK�DQ
DYHUDJH�GEK�RI�JUHDWHU�WKDQ����LQFKHV�DQG�D
FDQRS\�FORVXUH�RI�JUHDWHU�WKDQ����SHUFHQW�
$OO�RI�WKLV�DFUHDJH�LV�LQ�UHVHUYHG�DOORFDWLRQV
XQGHU�WKH�1RUWKZHVW�)RUHVW�3ODQ���$ERXW
������DFUHV�RI�WKHVH�VWDQGV�DUH�VFDWWHUHG
ZLWKLQ�YDULRXV�WULEXWDU\�ZDWHUVKHGV�RI�WKH
0DWWROH�5LYHU��3HUVRQDO�FRPPXQLFDWLRQV��6�
+DZNV��%/0�$UFDWD�5HVRXUFH�$UHD�
6HSWHPEHU����������3DXO�5RXVK��%/0
$UFDWD�5HVRXUFH�$UHD��6HSWHPEHU����������
2Q�WKH�6L[�5LYHUV�1DWLRQDO�)RUHVW��LQ�'HO
1RUWH��+XPEROGW��DQG�ZHVWHUQ�7ULQLW\
FRXQWLHV��DSSUR[LPDWHO\���������DFUHV�RI
ODWH�VXFFHVVLRQDO�WLPEHU�W\SHV�FRQWDLQLQJ
'RXJODV�ILU�RFFXU�LQ�ODWH�VXFFHVVLRQDO
UHVHUYH�PDQDJHPHQW�DOORFDWLRQV�RU
ZLOGHUQHVV�VWDWXV�XQGHU�WKH�1RUWKZHVW
)RUHVW�3ODQ��3HUVRQDO�FRPPXQLFDWLRQ��-HII
0DWWLVRQ��6L[�5LYHUV�1DWLRQDO�)RUHVW�
6HSWHPEHU������������7KHVH�VWDQGV�FRQVLVWHG
RI�PXOWL�OD\HUHG�FRQGLWLRQV�DQG�D�WRWDO
FDQRS\�FORVXUH�JUHDWHU�WKDQ�RU�HTXDO�WR���
SHUFHQW�IURP�RYHUVWRU\�WUHHV�JUHDWHU�WKDQ�RU
HTXDO�WR����LQFKHV�GEK�ZKLFK�FRPSULVHV�DW
OHDVW����SHUFHQW�RI�WKH�WRWDO�FDQRS\�FORVXUH�
$GGLWLRQDO�DFUHDJH�FRQWDLQLQJ�WKLV
YHJHWDWLYH�VHULHV�RFFXUV�LQ�XQPDSSHG
ULSDULDQ�UHVHUYHV��RFFXSLHG�PDUEOHG
PXUUHOHW�VWDQGV��DQG�����DFUH�ODWH
VXFFHVVLRQDO�UHVHUYHV�ZKLFK�ZRXOG�EH
XQDYDLODEOH�IRU�WLPEHU�KDUYHVW�

+DUGZRRG�&RQLIHU�RU�0L[HG�(YHUJUHHQ
)RUHVW
7KH�KDUGZRRG�FRQLIHU�SODQW�FRPPXQLW\
RIWHQ�RFFXUV�DV�D�PRVDLF�RI�VPDOO�VWDQGV�RI
FRQLIHUV�LQWHUVSHUVHG�ZLWK�VPDOO�VWDQGV�RI
EURDG�OHDYHG�KDUGZRRGV���7KHVH�LQFOXGH
WDQRDN��2UHJRQ�ZKLWH�RDN��PDGURQH��UHG
DOGHU��&DOLIRUQLD�EODFN�RDN��JROGHQ
FKLQTXDSLQ��DQG�FDQ\RQ�OLYH�RDN���&RQLIHUV
LQFOXGH�'RXJODV�ILU��ZHVWHUQ�UHG�FHGDU�
ZHVWHUQ�KHPORFN��SRQGHURVD�SLQH��VXJDU
SLQH��DQG�NQREFRQH�SLQH��.XFKOHU�������
0F'RQDOG��������3DUNHU�DQG�0DW\DV�������
LQ�0D\HU�DQG�/DXGHQVOD\HU��������

%HWZHHQ�RQH�WKLUG�DQG�WZR�WKLUGV�RI�WKH
WUHHV�DUH�KDUGZRRGV��$QGHUVRQ�HW�DO�������
LQ�0D\HU�DQG�/DXGHQVOD\HU����������7KLV�LV
D�YHU\�GLYHUVH�SODQW�FRPPXQLW\�WKDW
XVXDOO\�IRUPV�GHQVH�VWDQGV�ZLWK�OLWWOH
XQGHUVWRU\�YHJHWDWLRQ���7\SLFDOO\��FRQLIHUV
DUH�XS�WR�����IHHW�KLJK��DQG�KDUGZRRGV
UDQJH�IURP����WR�����IHHW��&KHDWKDP�DQG
+DOOHU��������LQ�0D\HU�DQG�/DXGHQVOD\HU�
��������7KLV�FRPPXQLW\�JHQHUDOO\�RFFXUV�RQ
FRDUVH��ZHOO�GUDLQHG�PHVLF�VRLOV�LQ�VWHHS�
PRXQWDLQRXV�WHUUDLQ��0XQ]�DQG�.HFK������
LQ�0D\HU�DQG�/DXGHQVOD\HU��������
6HFRQGDU\�VXFFHVVLRQ�LV�YLJRURXV�IROORZLQJ
ILUH�RU�KDUYHVW���+DUGZRRGV�DQG�VKUXEV
UHJHQHUDWH�WRJHWKHU�E\�VSURXWLQJ�IURP�WKH
URRW�FURZQV���+DUGZRRG�WUHHV�QRUPDOO\
PDWXUH�LQ����WR����\HDUV��0D\HU�DQG
/DXGHQVOD\HU��������

+DUGZRRG
7KH�KDUGZRRG�SODQW�FRPPXQLW\��VRPHWLPHV
FRQVLGHUHG�SDUW�RI�WKH�PL[HG�HYHUJUHHQ
IRUHVW��LV�FRPSRVHG�RI�KDUGZRRGV�ZLWK
SRRUO\�GHYHORSHG�VKUXE�DQG�KHUEDFHRXV
OD\HUV���2Q�EHWWHU�VLWHV��WUHHV�RU�VPDOO
FOXPSV�RI�WUHHV�DUH�XVXDOO\�VSDFHG����WR���
IHHW�DSDUW��ZKLOH�RQ�SRRU�VLWHV�WKH\�PD\
DYHUDJH�RYHU����IHHW�DSDUW���&URZQV�VHOGRP
RYHUODS���7UHHV�UDQJH�IURP�RQO\�DERXW���
IHHW�WR�QHDUO\�����IHHW�WDOO�ZLWK�IXOO�FURZQV�
6QDJV�DQG�GRZQ�ORJV�JHQHUDOO\�DUH�VSDUVH�
&DQ\RQ�OLYH�RDN�RIWHQ�IRUPV�SXUH�VWDQGV�RQ
VWHHS�FDQ\RQ�VORSHV�DQG�URFN\�ULGJHWRSV���,Q
RWKHU�DUHDV�LW�IRUPV�D�PL[HG�VWDQG�ZLWK
NQREFRQH�SLQH��JUD\�SLQH��ZKLWH�RDN��DQG
FRDVW�OLYH�RDN���$W�KLJKHU�HOHYDWLRQV��WKHUH
LV�RIWHQ�D�VFDWWHUHG�RYHUVWRU\�RI�SLQH���,Q�WKH
PLGGOH�HOHYDWLRQV��'RXJODV�ILU��PDGURQH�
&DOLIRUQLD�ODXUHO��DQG�EODFN�RDN�RIWHQ�RFFXU�
8QGHUVWRU\�YHJHWDWLRQ�LV�PRVWO\�VFDWWHUHG
VKUXEV��PDQ]DQLWD��PRXQWDLQ�PDKRJDQ\�
DQG�SRLVRQ�RDN��DQG�D�IHZ�IRUEV���7KLV�LV�D
YHU\�VWDEOH�SODQW�FRPPXQLW\�ZLWK�PDQ\
WUHH�VSHFLHV�WKDW�PDWXUH�VORZO\��RIWHQ�OLYLQJ
PRUH�WKDQ�����\HDUV��DQG�ZKLFK�VSURXW
YLJRURXVO\�IURP�WKH�URRW�FURZQ�LI�WKH
DERYHJURXQG�SRUWLRQV�DUH�NLOOHG�E\�ILUH�RU
FXW��0D\HU�DQG�/DXGHQVOD\HU��������
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0RQWDQH�5LSDULDQ�RU�'HFLGXRXV�5LSDULDQ
0RQWDQH�ULSDULDQ�SODQW�FRPPXQLWLHV
JHQHUDOO\�RFFXU�DV�QDUURZ�GHQVH�JURYHV�RI
GHFLGXRXV�WUHHV�XS�WR�����IHHW�WDOO���7KH\
DUH�RIWHQ�GLYHUVH�LQ�ERWK�VSHFLHV�DQG
VWUXFWXUH���%ODFN�FRWWRQZRRG�LV�D�GRPLQDQW
WUHH��DORQJ�ZLWK�ELJ�OHDI�PDSOH�LQ�VRPH
DUHDV���'RJZRRG�DQG�ER[HOGHU�DUH�DOVR
FRPPRQ���0RQWDQH�ULSDULDQ�FRPPXQLWLHV
WHQG�WR�PDLQWDLQ�D�PRVDLF�RI�VWDJHV�ZKLFK
YDU\�DV�D�UHVXOW�RI�SHULRGLF�IORRGLQJ���7KH\
DUH�RIWHQ�GDPDJHG�E\�GHEULV�
VHGLPHQWDWLRQ��RU�WKH�XSURRWLQJ�RI�HQWLUH
SODQWV�ZKLFK�DUH�UHGHSRVLWHG�IXUWKHU
GRZQVWUHDP���5LSDULDQ�DUHDV�DUH�DVVRFLDWHG
ZLWK�PRQWDQH�ODNHV��SRQGV��VHHSV��ERJV��DQG
PHDGRZV��DV�ZHOO�DV�ULYHUV��VWUHDPV��DQG
VSULQJV��0D\HU�DQG�/DXGHQVOD\HU��������

9DOOH\�)RRWKLOO�5LSDULDQ�RU�)RUHVWHG
:HWODQG
0RVW�WUHHV�LQ�WKLV�SODQW�FRPPXQLW\�DUH
GHFLGXRXV��JHQHUDOO\�EODFN�FRWWRQZRRG�
&DQRS\�KHLJKW�LQ�PDWXUH�ULSDULDQ�IRUHVW�LV
QHDUO\�����IHHW��DQG�FDQRS\�FRYHU�YDULHV
IURP����WR����SHUFHQW���$OGHU��ER[HOGHU��DQG
2UHJRQ�DVK�DUH�W\SLFDO�VXEFDQRS\�WUHHV�
7KH�XQGHUVWRU\�LV�XVXDOO\�YHU\�GHQVH��ZLWK
ZLOG�JUDSH��ZLOG�URVH��&DOLIRUQLD�EODFNEHUU\�
EOXH�HOGHUEHUU\��SRLVRQ�RDN��EXWWRQEUXVK�
DQG�ZLOORZV���7KH�KHUEDFHRXV�OD\HU�LV
VSDUVH��H[FHSW�LQ�RSHQLQJV���,W�JHQHUDOO\
LQFOXGHV�VHGJHV��UXVKHV��JUDVVHV��PLQHUªV
OHWWXFH��'RXJODV�VDJHZRUW��SRLVRQ�KHPORFN�
DQG�KRDU\�QHWWOH���9DOOH\�IRRWKLOO�ULSDULDQ
FRPPXQLWLHV�DUH�RIWHQ�IRXQG�RQ�DOOXYLDO
IDQV�DQG�VOLJKWO\�GLVVHFWHG�WHUUDFHV�LQ
IORRGSODLQV��0D\HU�DQG�/DXGHQVOD\HU�
������

3HUHQQLDO�*UDVVODQG�RU�3UDLULH
:LWK�WKH�H[FHSWLRQ�RI�FRDVWDO�SUDLULHV�XQGHU
PDULWLPH�LQIOXHQFH��JUDVVODQGV�LQ�WKH
3URMHFW�$UHD�DUH�HLWKHU�UHOLF�SHUHQQLDO
JUDVVODQGV�QRZ�GRPLQDWHG�E\�DQQXDO
JUDVVHV��RU�JUDVVODQGV�FUHDWHG�E\�WLPEHU
KDUYHVW�RU�ILUH�IROORZHG�E\�JUD]LQJ���7KHVH
DQQXDO�JUDVVODQGV�DUH�RSHQ�DUHDV�ZKRVH

VWUXFWXUH�GHSHQGV�ODUJHO\�RQ�ZHDWKHU
SDWWHUQV�DQG�OLYHVWRFN�JUD]LQJ���)DOO�UDLQV
FDXVH�WKH�JHUPLQDWLRQ�RI�DQQXDO�SODQW
VHHGV���3ODQWV�JURZ�VORZO\�GXULQJ�WKH
ZLQWHU�PRQWKV���,Q�VSULQJ��ZKHQ
WHPSHUDWXUHV�ULVH��SODQW�JURZWK�LV�UDSLG�
HVSHFLDOO\�LQ�\HDUV�ZLWK�KHDY\�VSULQJ�UDLQV�
,I�JUD]LQJ�LV�OLJKW��ODUJH�DPRXQWV�RI
VWDQGLQJ�GHDG�SODQW�PDWHULDO�SHUVLVWV
WKURXJK�WKH�VXPPHU���,I�VSULQJ�JUD]LQJ�LV
KHDY\��VXPPHU�DQQXDO�IRUEV��VXFK�DV
WDUZHHG�DQG�WXUNH\�PXOOHLQ��DUH�FRPPRQ�
,QWURGXFHG�DQQXDO�JUDVVHV�LQFOXGH�ZLOG
RDWV��VRIW�FKHVV��ULSJXW�EURPH��UHG�EURPH�
ZLOG�EDUOH\��DQG�IR[WDLO�IHVFXH���&RPPRQ
IRUEV�LQFOXGH�EURDGOHDI�ILODUHH��UHGVWHP
ILODUHH��WXUNH\�PXOOHLQ��WUXH�FORYHUV��EXU
FORYHU��SRSFRUQ�IORZHU��DQG�&DOLIRUQLD
SRSS\���3HUHQQLDO�JUDVVHV�IRXQG�LQ�PRLVW�
OLJKWO\�JUD]HG�UHOLF�SUDLULH�DUHDV�LQFOXGH
SXUSRVH�QHHGOHJUDVV�DQG�,GDKR�IHVFXH���7KH
QRQQDWLYH�DQQXDOV�SUHYHQW�WKH
UHHVWDEOLVKPHQW�RI�QDWLYH�SHUHQQLDOV�RYHU
ODUJH�DUHDV�DQG�QRZ�FRPSULVH�WKH�FOLPD[
FRPPXQLWLHV�RQ�QDWXUDO�SHUHQQLDO
JUDVVODQGV��0D\HU�DQG�/DXGHQVOD\HU�
��������$UHDV�WKDW�KDYH�EHHQ�FRQYHUWHG�WR
JUDVVODQGV�WKURXJK�KXPDQ�DFWLYLW\�FDQ�EH
GLVWLQJXLVKHG�IURP�QDWXUDO�JUDVVODQGV�E\
WKHLU�IRUHVW�W\SH�VRLO�VWUXFWXUHV���7KH
HVWDEOLVKPHQW�RI�JUDVVHV�RQ�VLWHV�IRUPHUO\
VXSSRUWLQJ�'RXJODV�ILU�PD\�SUHYHQW
VXFFHVVLRQ�EDFN�WR�WKH�RULJLQDO�IRUHVW�FRYHU
�0D\HU�DQG�/DXGHQVOD\HU��������

:HW�0HDGRZ
:HW�PHDGRZV�JHQHUDOO\�KDYH�D�OD\HU�RI
KHUEDFHRXV�SODQWV���6KUXE�DQG�WUHH�OD\HUV
DUH�XVXDOO\�DEVHQW�RU�YHU\�VSDUVH���:HW
PHDGRZV�KDYH�D�JUHDW�YDULHW\�RI�SODQW
VSHFLHV���&RPPRQ�JHQHUD�LQFOXGH�$JURVWLV�
&DUH[��'DQWKRQLD��-XQFXV��6DOL[��DQG
6FLUSXV���,PSRUWDQW�JUDVV�DQG�JUDVV�OLNH
VSHFLHV�LQFOXGH�WKLQ�JUDVV��DEUXSWEHDN
VHGJH��EHDNHG�VHGJH��1HEUDVND�VHGJH�
WXIWHG�KDLUJUDVV��VSLNHUXVK��EDOWLF�UXVK�
1HYDGD�UXVK��LULV�OHDI�UXVK��SXOOXS�PXKO\�
DQG�SDQLFOHG�EXOUXVK���,PSRUWDQW�IRUEV
LQFOXGH�$QGHUVRQ�DVWHU��-HIIUH\
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VKRRWLQJVWDU��WUDLOLQJ�6DLQW�-RKQVZRUW�
KDLU\�SHSSHUZRUW��SULPURVH�PRQNH\IORZHU�
ZHVWHUQ�FRZEDQH��$PHULFDQ�ELVWRUW��FRZªV
FORYHU��DQG�VPDOO�ZKLWH�YLROHW���:LOORZ�DQG
ELOEHUU\�DUH�WKH�RQO\�VKUXEV�FRPPRQO\
IRXQG���:HW�PHDGRZV�RFFXU�ZKHUH�ZDWHU�LV
DW�RU�QHDU�WKH�VXUIDFH�IRU�PRVW�RI�WKH
JURZLQJ�VHDVRQ���7KH\�XVXDOO\�RFFXU�DV
HFRWRQHV�EHWZHHQ�IUHVK�HPHUJHQW�ZHWODQGV
DQG�SHUHQQLDO�JUDVVODQGV���:KHUH�ZHW
PHDGRZV�PHUJH�ZLWK�IUHVK�HPHUJHQW
ZHWODQGV��VOLJKW�GLIIHUHQFHV�LQ�ZDWHU�GHSWK
FRQWURO�WKH�VSHFLHV�FRPSRVLWLRQ��0D\HU�DQG
/DXGHQVOD\HU��������

)UHVK�(PHUJHQW�:HWODQG
)UHVK�HPHUJHQW�ZHWODQGV�DUH�FKDUDFWHUL]HG
E\�K\GURSK\WHV���'RPLQDQW�YHJHWDWLRQ�LV
JHQHUDOO\�SHUHQQLDO�PRQRFRWV�XS�WR�����IHHW
WDOO���$OO�HPHUJHQW�ZHWODQGV�DUH�IUHTXHQWO\
IORRGHG�DQG�KDYH�YHJHWDWLRQ�ZKLFK�JURZV�LQ
DQDHURELF�FRQGLWLRQV���2Q�WKH�XSSHU
PDUJLQV�RI�IUHVK�HPHUJHQW�ZHWODQGV�
VDWXUDWHG�RU�SHULRGLFDOO\�IORRGHG�VRLOV
VXSSRUW�VHYHUDO�PRLVW�VRLO�SODQW�VSHFLHV�
LQFOXGLQJ�ELJ�OHDI�VHGJH��EDOWLF�UXVK��DQG
UHGURRW�QXWJUDVV���2Q�ZHWWHU�VLWHV��FRPPRQ
FDWWDLO��WXEH�EXOUXVK��ULYHU�EXOUXVK��DQG
DUURZKHDG�DUH�GRPLQDQW���7KHVH�ZHWODQGV
RFFXU�LQ�DVVRFLDWLRQ�ZLWK�ERWK�WHUUHVWULDO
DQG�DTXDWLF�KDELWDWV��LQFOXGLQJ�ULYHULQH�
ODFXVWULQH��DQG�ZHW�PHDGRZV���7KH\�FDQ
RFFXU�RQ�DQ\�H[SRVXUH�DQG�VORSH�ZKHUH
WKHUH�LV�D�EDVLQ�RU�GHSUHVVLRQ�ZLWK
VDWXUDWHG�VRLOV���+RZHYHU��WKH\�DUH�PRVW
FRPPRQ�RQ�OHYHO�WR�JHQWO\�UROOLQJ
WRSRJUDSK\���7KH\�RIWHQ�IROORZ�FRQWRXUV�DQG
UHIOHFW�WKH�UHODWLYH�GHSWK�DQG�GXUDWLRQ�RI
IORRGLQJ���,I�WKH�ERWWRP�RI�WKH�ZHWODQG�LV
YHU\�XQHYHQ��ZHWODQG�YHJHWDWLRQ�PD\�EH
SDWFK\��0D\HU�DQG�/DXGHQVOD\HU��������

,QYDVLYH�DQG�1R[LRXV�:HHGV
,QYDVLYH�DQG�QR[LRXV�ZHHGV��VXFK�DV�6FRWFK
EURRP��&\WLVXV�VFRSDULXV���SDPSDV�JUDVV
�&RUWDGHULD�MXEDWD���DQG�WDQV\�UDJZRUW
�6HQHFLR�MDFREDHD��DUH�FRPPRQ�LQ�WKH
UHJLRQ���7KHVH�SODQWV�WKULYH�LQ�RSHQ�DUHDV
ZLWK�GLVWXUEHG�VRLO���7KH\�RIWHQ�VSUHDG�LQWR

QHZ�DUHDV�DORQJ�URDGV�DQG�ORJJLQJ�VNLG
URDGV���:KHQ�WKH�IRUHVW�RYHUVWRU\�LV
UHPRYHG�WKURXJK�WLPEHU�KDUYHVW��WKHVH
ZHHGV�PD\�VSUHDG�WKURXJKRXW�WKH
KDUYHVWHG�DUHD���7KHVH�ZHHG�VSHFLHV�PD\
RXW�FRPSHWH�QDWLYH�SODQWV��UHGXFLQJ�QDWLYH
SODQW�ELRGLYHUVLW\�LQ�WKH�XQGHUVWRU\���7KH
ULVN�RI�QR[LRXV�ZHHG�LQIHVWDWLRQ�LQFUHDVHV
ZLWK�WKH�DPRXQW�RI�URDG�EXLOGLQJ�DQG
FOHDUFXWWLQJ�

$OWHUQDWLYHV���DQG��D�ZRXOG�KDYH�WKH
JUHDWHVW�ULVN�RI�QR[LRXV�ZHHG�LQIHVWDWLRQ
EHFDXVH�WKH\�KDYH�WKH�JUHDWHVW�DPRXQW�RI
WLPEHU�KDUYHVW���$OWHUQDWLYH����ZKLFK�GRHV
QRW�DOORZ�FOHDUFXWWLQJ��ZRXOG�QRW�UHVXOW�LQ
ODUJH�RSHQLQJV�DQG�ZRXOG�KDYH�WKH�OHDVW
ULVN���+RZHYHU��WKH�QHHG�IRU�UHSHDWHG�HQWU\
DVVRFLDWHG�ZLWK�VHOHFWLYH�WLPEHU�KDUYHVW
FRXOG�SURGXFH�GLVWXUEHG�VLWHV�VXVFHSWLEOH�WR
LQYDVLYH�RU�QR[LRXV�ZHHG�RFFXSDWLRQ�
$OWHUQDWLYH���ZRXOG�SURWHFW�WKH��������DFUH
5HVHUYH�IURP�LQFUHDVHG�ULVN�RI�LQIHVWDWLRQ�
7KH�UHPDLQGHU�RI�WKH�SURSHUW\�ZRXOG�KDYH�D
ULVN�VLPLODU�WR�WKDW�RI�$OWHUQDWLYHV���DQG��D�
$OWHUQDWLYH���ZRXOG�KDYH�VOLJKWO\�OHVV�ULVN
WKDW�$OWHUQDWLYHV���DQG��D�EHFDXVH�RI�WKH
ORZHU�WLPEHU�KDUYHVW�DFUHDJH�

�������� )RUHVW�+HDOWK

$�KHDOWK\�IRUHVW�FDQ�EH�GHILQHG�DV�RQH
ZKLFK�LV�IUHH�RI�ZLGHVSUHDG�VHYHUH�GLVHDVH
DQG�PDLQWDLQV�LWV�SURGXFWLYLW\��QXWULHQW
FDSLWDO��DQG�ELRORJLFDO�GLYHUVLW\��5DSSRUW�
��������9DULRXV�OLYLQJ�DQG�QRQ�OLYLQJ�DJHQWV
VXFK�DV�ILUH��LQVHFWV��GLVHDVH��DQG�DQLPDOV
DOWHU�WKH�QDWXUDO�DJLQJ�DQG�GHDWK�SURFHVV�RI
WUHHV�DQG�DVVRFLDWHG�SODQWV���7KH�IROORZLQJ
GHVFULEH�WKH�PRVW�GHVWUXFWLYH�DJHQWV
SUHVHQW�LQ�WKH�3URMHFW�$UHD�

:LQGWKURZ�LV�WKH�PRVW�FRPPRQ�QDWXUDO
FDXVH�RI�GHDWK�RI�UHGZRRG�WUHHV���6WURQJ
ZLQGV�SURGXFHG�E\�ZLQWHU�VWRUPV�RIWHQ
FDXVH�WKH�EORZ�GRZQ�RI�UHGZRRGV�ZKLFK
KDYH�DQ�H[WHQVLYH�EXW�VKDOORZ�URRW�V\VWHP�
:KHQ�ODUJHU�WUHHV�EORZ�GRZQ��WKH\�W\SLFDOO\
NQRFN�GRZQ�RWKHU�WUHHV��FUHDWLQJ�RSHQLQJV
LQ�WKH�IRUHVW�FDQRS\���1RUPDO�IRUHVW
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PDQDJHPHQW�RSHUDWLRQV�FDQ�WULJJHU�WKH
SKHQRPHQRQ�RI�HGJH�HIIHFW�RU�H[SRVLQJ�WUHHV
WKDW�KDYH�JURZQ�LQ�ZLQG�SURWHFWHG�DUHDV�WR
IXOO�ZLQG�H[SRVXUH���%ORZGRZQ�FDQ�RFFXU
DIWHU�URDG�FRQVWUXFWLRQ��DORQJ�WKH�HGJHV�RI
QHZ�FOHDUFXWV��DQG�LQ�SDUWLDO�FXW�DUHDV�
2OG�JURZWK�WUHHV�DUH�PRVW�VXVFHSWLEOH�WR
HGJH�HIIHFW�GXH�WR�WKHLU�ODUJH�WUHH�FURZQV�
ZKHQ�ZLQGV�H[FHHG����PLOHV�SHU�KRXU��WKH
SUREDELOLW\�RU�ULVN�RI�ZLQGWKURZ�LQFUHDVHV
VLJQLILFDQWO\���6HFRQG�JURZWK�VWDQGV�RI
UHGZRRG�DUH�OHVV�VXVFHSWLEOH�WR�ZLQG
GDPDJH�EXW�ZLQGWKURZ�ZLOO�RFFXU�GXULQJ
SHULRGV�RI�VWURQJ�ZLQGV�

5HGZRRG�FRQWDLQV�WDQQLF�DFLGV�LQ�LWV�ZRRG�
EDUN�DQG�IROLDJH�WKDW�DFW�DV�WR[LF�DJHQWV�LQ
UHVLVWLQJ�DWWDFNV�E\�LQVHFWV�DQG�IXQJDO
GLVHDVHV���7KH�KHDUWZRRG�LV�HVSHFLDOO\�ULFK
LQ�WDQQLQ�DQG�LV�YHU\�UHVLVWDQW�WR�GHFD\�IRU
\HDUV�DIWHU�WUHHV�GLH���,W�LV�FRPPRQ�IRU�WUHHV
WKDW�GLHG�VHYHUDO�KXQGUHG�\HDUV�DJR�WR�VWLOO
EH�VRXQG���2I�WKH�IHZ�GLVHDVHV�DQG�LQVHFWV
WKDW�DWWDFN�UHGZRRG��WKH�PRVW�FRPPRQ�DUH
WKH�KHDUW�URWV�RI�3RULD�VHTXRLDH�DQG�3RULD
DOELSHLLXFLGD��ZKLFK�SUREDEO\�HQWHU�WKH
VWHP�WKURXJK�ILUH�VFDUV��DQG�WKH�UHGZRRG
EDUN�EHHWOH�WKDW�LQIHVWV�ZHDNHQHG��IHOOHG��RU
ILUH�VFRUFKHG�WUHHV���1R�GLVHDVHV�RU�LQVHFWV
FDXVH�GHDWK�LQ�PDWXUH�UHGZRRG�WUHHV��2OVHQ
HW�DO���������&RRSHU��������

'RXJODV�ILU�LV�VXEMHFW�WR�VHULRXV�GDPDJH
IURP�PDQ\�DJHQWV��LQFOXGLQJ�KXQGUHGV�RI
IXQJL���)HZ�RI�WKHVH�IXQJL�FDXVH�VHULRXV
GDPDJH���+RZHYHU��5KL]LQD�XQGXODWD�
$UPLOODULD�PHOOHD��DQG�3KHOOLQXV�ZHLULL
�ODPLQDWHG�URRW�URW��DUH�H[FHSWLRQV�DQG
FDXVH�VLJQLILFDQW�GDPDJH���7UHHV�GLH�RU
WKHLU�URRWV�DUH�VR�ZHDNHQHG�WKDW�WKH\�EORZ
RYHU���0RUH�WKDQ�����KHDUW�URW�IXQJL�DWWDFN
'RXJODV�ILU���7KH�PRVW�GDPDJLQJ�LV
3KHOOLQXV�SLQL��UHG�ULQJ�URW����)RPLWRSVLV
RIILFLQDOLV��)���FDMDQGHUL��DQG�3KDHROXV
VFKZHLQLW]LL�DUH�DOVR�LPSRUWDQW���6HYHUDO
LQVHFWV��LQFOXGLQJ�WKH�'RXJODV�ILU�EHHWOH�
WXVVRFN�PRWK��DQG�ZHVWHUQ�VSUXFH
EXGZRUP��DUH�LPSRUWDQW�GDPDJH�DJHQWV�
&URZQ�ILUHV�DUH�D�PDMRU�FDXVH�RI�PRUWDOLW\�

0RVW�QDWXUDO�'RXJODV�ILU�VWDQGV�RULJLQDWHG
IURP�VWDQG�UHSODFHPHQW�ILUHV��+HUPDQQ
DQG�/DYHQGHU��������

�������� 2OG�JURZWK�)RUHVW�(FRORJ\

7KH�ROG�JURZWK�IRUHVWV�RI�ZHVWHUQ�1RUWK
$PHULFD�DUH�XQLTXH�DPRQJ�WHPSHUDWH
IRUHVWV�RI�WKH�ZRUOG���2QH�RI�WKH�PRVW
RXWVWDQGLQJ�IHDWXUHV�RI�WKHVH�IRUHVWV�LV�WKH
GRPLQDQFH�RI�ORQJ�OLYHG��ODUJH�FRQLIHUV���,Q
QHDUO\�DOO�RWKHU�PHVLF�WHPSHUDWH�UHJLRQV�
VXFK�DV�HDVWHUQ�$VLD��HDVWHUQ�1RUWK
$PHULFD��DQG�ZHVWHUQ�(XURSH��GHFLGXRXV�RU
PL[HG�GHFLGXRXV�FRQLIHURXV�IRUHVWV�DUH�WKH
PDMRU�QDWXUDO�IRUHVW�IRUPDWLRQ���:KLOH�WKHUH
DUH�LQGLYLGXDO�WUHHV�ZKLFK�UHDFK�ODUJH�VL]H
DQG�OLYH�DV�ORQJ�RU�ORQJHU��QRZKHUH�HOVH�DUH
H[WHQVLYH�VWDQGV�RI�VXFK�ODUJH�ROG�WUHHV
IRXQG��)UDQNOLQ�DQG�'\UQHVV��������

2OG�JURZWK�IRUHVWV�GLIIHU�IURP�\RXQJHU
VWDQGV�LQ�VHYHUDO�UHVSHFWV���,Q�PRVW�FDVHV
WUHHV�IRUP�D�VLQJOH�FURZQ�FDQRS\�OD\HU�DV
WKH\�JURZ�WKURXJK�WKHLU�MXYHQLOH�RU�HDUO\
VHUDO�VWDJHV���7KH\�JHQHUDOO\�PDLQWDLQ�WKLV
VLQJOH�FDQRS\�OD\HU�XQWLO�FRPSHWLWLRQ�
ZHDWKHU��LQVHFWV�RU�GLVHDVH�EHJLQ�WR�FDXVH
PRUWDOLW\��UHVXOWLQJ�LQ�§KROHV¨�LQ�WKH
FDQRS\���2YHU�WLPH��VHHGOLQJV�EHFRPH
HVWDEOLVKHG�DQG�JURZ�LQ�WKHVH�KROHV���7KLV
UHVXOWV�LQ�PXOWLSOH�FDQRS\�OD\HUV�ZKLFK
LQFOXGH�PDQ\�ODUJH�WUHHV��VRPH�ZLWK�EURNHQ
WRSV�DQG�GHFD\LQJ�ZRRG��PDQ\�ODUJH�VQDJV�
DQG�KHDY\�DFFXPXODWLRQV�RI�ODUJH�ORJV�RQ
WKH�JURXQG���7KLV�SURFHVV�FDQ�EHJLQ�LQ
VWDQGV�DV�\RXQJ�DV����\HDUV�LQ�VRPH�DUHDV
DQG�WDNH�ZHOO�RYHU�����\HDUV�LQ�RWKHUV
�*UHHQ����������'HILQLWLRQV�RI�ZKDW
FRQVWLWXWHV�ROG�JURZWK�YDULHV���6RPH
DXWKRUV�XVH�WUHH�GLDPHWHU�WR�GHILQH�LW�DV
���SHUFHQW�RU�PRUH�RI�WKH�FRQLIHU�FDQRS\�LQ
WUHHV�RYHU����LQFKHV�GEK��RWKHUV�XVH�RYHU���
LQFKHV�GEK��RU�RYHU����LQFKHV�GEK���6RPH
XVH�DJH�DQG�GHILQH�LW�DV�D�FHUWDLQ�SHUFHQW�RI
WUHHV�EHLQJ�RYHU�����\HDUV�RU�EHLQJ�PDWXUH
�*UHHQ����������7KLV�SHULRG�LQ�D�IRUHVWªV
GHYHORSPHQW��FDOOHG�WKH�ODWH�VHUDO�RU�ODWH�
VXFFHVVLRQDO�VWDJH��LV�JHQHUDOO\�VHSDUDWHG
LQWR�WZR�VWDJHV���7KH�VLQJOH�VWRULHG�ODWH�
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VXFFHVVLRQDO�VWDJH�FRQWDLQV�ODUJH�WUHHV�ZLWK
VRPH�KROHV�EXW�PXOWLSOH�FDQRSLHV�KDYH�QRW
\HW�GHYHORSHG���7KH�PXOWL�VWRULHG�VWDJH��WUXH
ROG�JURZWK��GHYHORSV�RYHU�WKH�QH[W�����WR
����\HDUV��DV�WKH�PXOWLSOH�FDQRSLHV�ZLWK
ODUJH�VQDJV�DQG�PDQ\�ODUJH�IDOOHQ�WUHHV
EHFRPH�FRPSOHWHO\�IRUPHG��1:)3��������
7KHVH�PXOWL�FDQRS\�ROG�JURZWK�IRUHVWV
SURYLGH�DGGLWLRQDO�VWDQG�VWUXFWXUH�FUHDWLQJ
LPSRUWDQW�KDELWDW�IRU�PDQ\�SODQW�DQG
DQLPDO�VSHFLHV�

([FHOOHQW�H[DPSOHV�RI�ERWK�UHGZRRG�DQG
'RXJODV�ILU�ROG�JURZWK�IRUHVWV�DUH�IRXQG�LQ
WKH�FRDVWDO�IRUHVWV�RI�QRUWKHUQ�&DOLIRUQLD�
7KH�FOLPDWLF�DQG�VRLO�FRQGLWLRQV�LQ�WKLV�DUHD
SURGXFH�GHQVH�VWDQGV�RI�YHU\�ODUJH��ORQJ�
OLYHG�WUHHV���7KH�JUHDWHVW�DFFXPXODWLRQ�RI
ELRPDVV�HYHU�UHFRUGHG�LV�LQ�DQ�ROG�JURZWK
UHGZRRG�VWDQG�LQ�+XPEROGW�5HGZRRG�6WDWH
3DUN��2OVHQ�HW�DO�����������,QGLYLGXDO�WUHHV
LQ�ROG�JURZWK�UHGZRRG�VWDQGV�PD\�KDYH���
WR����WLPHV�WKH�ZRRG�YROXPH�RI�DQ�HQWLUH
DFUH�RI�WUHHV�LQ�WKH�GHFLGXRXV�IRUHVWV�RI
HDVWHUQ�1RUWK�$PHULFD���%XUQV�DQG
+RQNDOD����������7KLV�YROXPH�DQG�WKH
TXDOLW\�RI�WKH�ZRRG�DOVR�PDNH�VXFK�UHGZRRG
WUHHV�H[WUHPHO\�YDOXDEOH���7KH�PDMRULW\�RI
WKH�UHPDLQLQJ�ROG�JURZWK�UHGZRRG�IRUHVW�LV
LQ�SDUNV��DSSUR[LPDWHO\��������DFUHV
�*UHHQ����������,Q�FRPSDULVRQ��3$/&2�KDV
DSSUR[LPDWHO\�������DFUHV�RI�ROG�JURZWK
�H[FOXGLQJ�UHVLGXDO�VWDQGV��RQ�LWV�SURSHUW\�
PXFK�RI�LW�LQ�VPDOO��IUDJPHQWHG�SDUFHOV�
$SSUR[LPDWHO\�������DFUHV�RI�WKLV�LV�ROG�
JURZWK�UHGZRRG���7KH�UHPDLQGHU�LV
'RXJODV�ILU�ROG�JURZWK�IRUHVW�

$V�LQ�RWKHU�ROG�JURZWK�IRUHVWV��WKHVH
UHPQDQW�PXOWL�FDQRS\��ROG�JURZWK�VWDQGV
SURYLGH�LPSRUWDQW�KDELWDW�IRU�PDQ\�SODQW
DQG�DQLPDO�VSHFLHV�QRW�SURYLGHG�E\�\RXQJHU
IRUHVWV���/LFKHQV�IL[�VLJQLILFDQW�DPRXQWV�RI
QLWURJHQ�WKDW�XOWLPDWHO\�DUH�DYDLODEOH�WR�WKH
HQWLUH�IRUHVW�HFRV\VWHP�WKURXJK�OHDFKLQJ�
OLWWHU�IDOO��DQG�GHFRPSRVLWLRQ���7KHVH�OLFKHQV
QHHG�WKH�KLJK�PRLVWXUH�OHYHOV�DQG
SURWHFWLRQ�IURP�GU\LQJ�ZLQGV�WKDW�WKH�GHQVH
UHGZRRG�FDQRS\�SURYLGHV���7KHVH�FRQGLWLRQV

DUH�QRW�FRPPRQ�LQ�\RXQJ�VWDQGV��DQG
FRQVHTXHQWO\�HSLSK\WLF�QLWURJHQ�IL[LQJ�LV
ODUJHO\�FRQILQHG�WR�ROG�VWDQGV���2YHU�WKH
GHFDGHV�WKH�QLWURJHQ�IL[HG�E\�WKHVH�OLFKHQV
PDNHV�D�PDMRU�FRQWULEXWLRQ�WR�WKH
SURGXFWLYLW\�RI�WKH�VLWH��)UDQNOLQ�DQG
'\UQHVV��������

7KH�PXOWLSOH�FDQRSLHV�RI�WKH�ROG�JURZWK
IRUHVW�SURYLGH�KDELWDW�IRU�D�YDULHW\�RI
LQVHFWV���7KH�LQVHFWV�DUH�IRXQG�LQ�DOO�DUHDV
RI�WKH�FDQRS\�LQFOXGLQJ�WKH�OLPEV��WZLJV�
DQG�IROLDJH���$�VLQJOH�VWDQG�PD\�KDYH�PRUH
WKDQ�������VSHFLHV���$�IHZ�VSHFLHV�VSHQG
WKHLU�HQWLUH�OLIH�F\FOH�LQ�WKH�FDQRS\�ZKLOH
WKH�PDMRULW\�RI�VSHFLHV�VWDUW�OLIH�RQ�WKH
IRUHVW�IORRU�DQG�DV�DGXOWV�PLJUDWH�WR�WKH
FDQRS\���,QYHUWHEUDWH�VSHFLHV�FRPPRQO\
IRXQG�LQ�ROG�JURZWK�FDQRSLHV�LQFOXGH
VSLGHUV��PLWHV��EXWWHUIOLHV��PRWKV��EHHV�
DQWV��IOLHV��DQG�RWKHU�IO\LQJ�LQVHFWV
�)UDQNOLQ�HW�DO�����������$�GLVFXVVLRQ�RI
ZLOGOLIH�KDELWDW�DVVRFLDWHG�ZLWK�ROG�JURZWK
LV�FRQWDLQHG�LQ�6HFWLRQ������

6HYHUDO�YHUWHEUDWHV�DOVR�GHSHQG�RQ�WKH�ROG�
JURZWK�FDQRS\�V\VWHP�IRU�KDELWDW���7KH
ODUJH�EUDQFK�V\VWHPV�DQG�UHODWHG�RUJDQLF
DFFXPXODWLRQV�SURYLGH�KDELWDWV�IRU�ZHOO
NQRZQ�VSHFLHV�VXFK�DV�WKH�PDUEOHG
PXUUHOHW��QRUWKHUQ�VSRWWHG�RZO��UHG�WUHH
YROH��DQG�QRUWKHUQ�IO\LQJ�VTXLUUHO���7KH
FDQRS\�SURYLGHV�QHVWLQJ��IHHGLQJ��DQG
SURWHFWLRQ�RSSRUWXQLWLHV�IRU�WKHVH�VSHFLHV�
,Q�IDFW��YROHV�PD\�OLYH�IRU�JHQHUDWLRQV�LQ�WKH
VDPH�WUHH��)UDQNOLQ�HW�DO���������

3$/&2�GLYLGHV�LWV�ROG�JURZWK�LQWR�WZR
FODVVHV���XQHQWHUHG�ROG�JURZWK�DQG
VHOHFWLYHO\�KDUYHVWHG�ROG�JURZWK��FDOOHG
UHVLGXDO�VWDQGV���8QHQWHUHG�UHIHUV�WR�VWDQGV
WKDW�KDYH�QRW�KDG�DQ\�WLPEHU�KDUYHVW�
7KHVH�FDQ�EH�VXEGLYLGHG�LQWR�FRDVWDO�VWDQGV
GRPLQDWHG�E\�UHGZRRG�DQG�WKH�LQODQG
VWDQGV�GRPLQDWHG�E\�'RXJODV�ILU�ZLWK
VFDWWHUHG�UHGZRRG���7KH�VHOHFWLYHO\
KDUYHVWHG�VWDQGV�KDYH�KDG�VRPH�WLPEHU
KDUYHVW�EXW�WKH\�UHWDLQ�HQRXJK�RI�WKH
FKDUDFWHULVWLFV�RI�DQ�ROG�JURZWK�IRUHVW�WR�EH
FODVVLILHG�DV�ROG�JURZWK���7KHUH�DUH
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DSSUR[LPDWHO\��������DFUHV�RI�WKHVH
VHOHFWLYHO\�KDUYHVWHG�VWDQGV�RQ�3$/&2ªV
ODQGV��LQFOXGLQJ�ERWK�UHGZRRG�DQG�'RXJODV�
ILU��VHH�7DEOH��������

,Q�DGGLWLRQ�WR�WKH�VHOHFWLYHO\�KDUYHVWHG�ROG�
JURZWK�VWDQGV�WKHUH�DUH�VHYHUDO�ROG�JURZWK
UHGZRRG�JURYHV�RQ�3$/&2ªV�SURSHUW\�
7KHLU�PDNHXS�LV�WKH�UHVXOW�RI�FRPSOH[
LQWHUDFWLRQV�RI�VLWH�FRQGLWLRQV�DQG
GLVWXUEDQFH�RYHU�WLPH���7DEOH������
GHVFULEHV�WKH�VWDQG�W\SHV�ZLWKLQ����RI�WKHVH
JURYHV�

�������� 6HUDO�6WDJHV�DQG�)RUHVW�7\SHV

6HUDO�VWDJHV�DUH�WKH�VHULHV�RI�VWDJHV�LQ�WKH
SURFHVV�RI�HFRORJLFDO�VXFFHVVLRQ�ZKHUH�RQH
SODQW�FRPPXQLW\�LV�UHSODFHG�E\�DQRWKHU
XQWLO�D�VWDEOH�FOLPD[�FRPPXQLW\�LV�UHDFKHG
RU�GLVWXUEDQFH�UHVWDUWV�WKH�SURFHVV���7KH
IROORZLQJ�VHUDO�VWDJHV�KDYH�EHHQ�LGHQWLILHG
IRU�WKH�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�SURSHUWLHV��VHH�7DEOH�������DQG
$SSHQGL[�/����

1RQ�)RUHVW¦0HDGRZV�DQG�URFN\�DUHDV�WKDW
GR�QRW�VXSSRUW�IRUHVW�YHJHWDWLRQ�

)RUHVW�RSHQLQJ¦$UHDV�ZLWK�JUDVV��EUXVK
DQG�FRQLIHU�VHHGOLQJV�DQG�VDSOLQJV�XS�WR�RQH
LQFK�LQ�GLDPHWHU�DW�����IHHW�IURP�WKH�JURXQG
�GEK��

+DUGZRRGV¦$UHDV�GRPLQDWHG�E\�EURDGOHDI
WUHHV�VXFK�DV�WDQRDN�DQG�PDGURQH

<RXQJ�IRUHVW¦$UHDV�ZLWK�VDSOLQJV�EHWZHHQ
��LQFK�DQG����LQFKHV�GEK���6WDQGV�DUH
JHQHUDOO\�EHWZHHQ����DQG����\HDUV�ROG�

0LG�VHUDO�IRUHVW¦$UHDV�ZLWK�WUHHV����WR���
LQFKHV�GEK���6WDQGV�DUH�JHQHUDOO\����WR���
\HDUV�ROG�DQG�ODFN�D�VKUXE�OD\HU�

/DWH�VHUDO�IRUHVW¦$UHDV�ZLWK�WUHHV�WKDW
DYHUDJH�RYHU����LQFKHV�GEK�DQG�WKDW�KDYH
EHJXQ�WR�GHYHORS�D�PXOWL�VWRULHG�VWUXFWXUH�
,W�RFFXUV�LQ�VRPH�UHGZRRG�VWDQGV�DV�\RXQJ
DV����\HDUV�EXW�XVXDOO\�LQ�VWDQGV�PRUH�WKDQ
���\HDUV�ROG����/DWH�VHUDO�LQFOXGHV�IRUHVWV
FODVVLILHG�XQGHU�WKH�&DOLIRUQLD�:LOGOLIH

+DELWDW�5HODWLRQVKLSV�>:+5@�V\VWHP�DV
ODWH�VXFFHVVLRQDO�W\SHV��0���'��DQG����

2OG�JURZWK¦7HFKQLFDOO\��WKHVH�VWDQGV�DUH
SDUW�RI�WKH�ODWH�VXFFHVVLRQDO�VHUDO�VWDJH�EXW
WKH\�DUH�OLVWHG�DV�D�VHSDUDWH�VWDJH�E\
3$/&2���7KH\�JHQHUDOO\�KDYH�PXOWLSOH
FDQRS\�OD\HUV�GRPLQDWHG�E\�WUHHV�RYHU
���LQFKHV�GEK��ZLWK�D�VKUXE�DQG�KHUE�OD\HU
DQG�KLJK�VQDJ�DQG�GRZQ�ORJ�OHYHOV���3$/&2
RQO\�LQFOXGHV�XQHQWHUHG�VWDQGV�DV�ROG�
JURZWK�VWDQGV���3UHYLRXVO\�KDUYHVWHG
VWDQGV�ZLWK�UHVLGXDO�ROG�JURZWK�WUHHV�DUH
LQFOXGHG�LQ�WKH�ROG�JURZWK�FDWHJRU\�

�������� 5DUH�DQG�8QFRPPRQ�)ORUD

5DUH�SODQWV�FRQWULEXWH�WR�WKH�ELRORJLFDO
GLYHUVLW\�RI�WKH�UHGZRRG�IRUHVW�HFRV\VWHP�
7KH�(6$�JHQHUDOO\�SURKLELWV�IHGHUDO
DJHQFLHV�IURP�WDNLQJ�DFWLRQV�ZKLFK�ZRXOG
MHRSDUGL]H�WKH�FRQWLQXHG�H[LVWHQFH�RI�SODQWV
OLVWHG�RU�SURSRVHG�WR�EH�OLVWHG�E\�):6�
&(4$�UHTXLUHV�FRQVLGHUDWLRQ�DQG
DYRLGDQFH�RI�HIIHFWV�RQ�VLJQLILFDQW�SODQWV�
ZKLFK�DUH�GHILQHG�DV�WKRVH�GHVLJQDWHG�DV
WKUHDWHQHG�RU�HQGDQJHUHG�E\�):6��DV
WKUHDWHQHG��HQGDQJHUHG��RU�UDUH�E\�&')*�
RU�DQ\�VSHFLHV�LQFOXGHG�RQ�WKH�&DOLIRUQLD
1DWLYH�3ODQW�6RFLHW\��&136��/LVWV��$���%�
RU���

7KH�QXPEHUV�DQG�GLVWULEXWLRQ�RI�UDUH�SODQWV
LQ�WKH�UHGZRRG�HFRV\VWHP�UHIOHFW��LQ�SDUW�
WKH�GLYHUVLW\�RI�VXEVWUDWD��PLFURFOLPDWHV
DQG�ODQG�XVHV���%HFDXVH�RI�WKHLU�SDWFK\
GLVWULEXWLRQ��RFFXUUHQFH�RI�PDQ\�UDUH�SODQWV
FDQ�RQO\�EH�DVFHUWDLQHG�E\�ILHOG�VXUYH\V
FRQGXFWHG�DW�WKH�DSSURSULDWH�WLPH�RI�\HDU�
E\�TXDOLILHG�SHUVRQQHO��DQG�DW�VXIILFLHQW
VDPSOLQJ�GHWDLO�WR�LQFOXGH�WKH�UHODWLYHO\
VPDOO�SDWFKHV�RI�SRWHQWLDO�KDELWDW�WKDW
PLJKW�EH�GLVWULEXWHG�DFURVV�WKH�VXUYH\�DUHD�
7KH�DUHD�DIIHFWHG�E\�WKH�SURSRVHG�6<3�+&3
DQG�ODQG�DFTXLVLWLRQV�FRPSULVHV�RYHU
��������DFUHV���YHU\�OLWWOH�RI�ZKLFK�KDV�EHHQ
WKRURXJKO\�VXUYH\HG�IRU�UDUH�IORUD�

5HFRUGV�RI�KLVWRULF�DQG�FRQWHPSRUDU\
VLJKWLQJV�RI�UDUH�SODQWV�DUH�PDLQWDLQHG�E\
):6��&')*��DQG�&136���.QRZQ
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RFFXUUHQFHV�RI�SODQWV�RQ�ODQGV�RZQHG�E\
3$/&2�RU�(ON�5LYHU�7LPEHU�&RPSDQ\�ZHUH
REWDLQHG�IURP�WKH�&')*�1DWXUDO�'LYHUVLW\
'DWD�%DVH�*,6��1''%����5HFRUGV�RI�UDUH
SODQWV�WUDFNHG�E\�&136�DUH�UHWULHYDEOH�E\
LQGLYLGXDO�������PLQXWH�86�*HRORJLFDO
6XUYH\�TXDGUDQJOH�

3ODQW�VSHFLHV�LQFOXGHG�RQ�WKH�+&3�/LVW�%
DUH�LQFOXGHG�RQ�7DEOH��������DORQJ�ZLWK
WKHLU�UDULW\�VWDWXV�DQG�JHQHUDO�KDELWDW�
7DEOH�������LQFOXGHV�DOO�SODQW�VSHFLHV�ZKLFK
DUH�UDUH��WKUHDWHQHG�RU�HQGDQJHUHG�DQG
ZKLFK�DUH�NQRZQ�WR�JURZ�RQ�KDELWDWV�ZKLFK
PLJKW�RFFXU�RQ�3$/&2�RU�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV�LQYROYHG�LQ�WKH�SURSRVHG
DFWLRQ���$�VSHFLHV�LV�FRQVLGHUHG�UDUH�
WKUHDWHQHG�RU�HQGDQJHUHG�LI�LW�LV�GHVLJQDWHG
�RU�SURSRVHG��E\�):6�DV�WKUHDWHQHG�RU
HQGDQJHUHG��LV�OLVWHG�E\�&')*�DV
HQGDQJHUHG��WKUHDWHQHG�RU�UDUH��RU�LQFOXGHG
RQ�&136�/LVWV��$���%�RU������7KH�WDEOH�LV
EDVHG�RQ�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH
&136�(OHFWURQLF�,QYHQWRU\��YHUVLRQ��������
&')*�1''%�*,6��DQG�WKH�+&3�

):6�LGHQWLILHG�ILYH�OLVWHG�RU�SURSRVHG
WKUHDWHQHG�RU�HQGDQJHUHG�SODQW�VSHFLHV
WKDW�PLJKW�EH�DIIHFWHG�E\�WKH�SURSRVHG
DFWLRQ���/DWK\UXV�ELIORUXV��&DQGLGDWH��
(U\VLPXP�PHQ]LHVLL��(QGDQJHUHG���/D\LD
FDUQRVD��(QGDQJHUHG���/LOLXP�RFFLGHQWDOH
�(QGDQJHUHG��DQG�7KODVSL�PRQWDQXP�YDU�
FDOLIRUQLFXP��3URSRVHG�HQGDQJHUHG���OHWWHU
IURP�%UXFH�+DOVWHDG��):6��GDWHG�$SULO����
��������(���PHQ]LHVLL�DQG�/���FDUQRVD�DUH�QRW
LQFOXGHG�RQ�7DEOH�������EHFDXVH�WKH�FRDVWDO
GXQH�DQG�EHDFK�KDELWDWV�RQ�ZKLFK�WKHVH
WZR�VSHFLHV�RFFXU�DUH�QRW�IRXQG�RQ�3$/&2
RU�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV�

1R�WKUHDWHQHG��HQGDQJHUHG��FDQGLGDWH�RU
SURSRVHG�SODQW�VSHFLHV�KDYH�EHHQ�UHSRUWHG
RQ�3$/&2�RU�(ON�5LYHU�7LPEHU�&RPSDQ\
SURSHUWLHV��EXW�RFFXUUHQFHV�RI�UDUH�SODQWV�RQ
WKHVH�ODQGV�KDYH�QRW�EHHQ�VXUYH\HG���6L[�RI
WKH�VSHFLHV�LQFOXGHG�RQ�7DEOH�������KDYH
EHHQ�UHSRUWHG�IURP�K\GURORJLF�XQLWV�WKDW
FRQWDLQ�3$/&2�SURSHUW\�WKDW�ZRXOG�EH
VXEMHFW�WR�WKH�+&3���&DODPDJURVWLV�IROLRVD

KDV�EHHQ�UHSRUWHG�IURP�WKH�0DWWROH�'HOWD
XQLW���&DUH[�OHSWDOHD�DQG�/LOOLXP
RFFLGHQWDOH�IURP�WKH�(ON�5LYHU�XQLW�
0RQDUGHOOD�YLOORVD�VVS�JORERVD�IURP�WKH
/RZHU�(HO�5LYHU�XQLW��DQG�6LGDOFHD
PDOYLIORUD�VVS�SDWXOD�IURP�WKH�9DQ�'X]HQ
XQLW���6LGDOFHD�PDODFKURLGHV�KDV�EHHQ
UHSRUWHG�IURP�WHQ�K\GURORJLF�XQLWV�WKDW
FRQWDLQ�3$/&2�+&3�ODQGV��&')*�1''%��
/LOLXP�RFFLGHQWDOH�LV�OLVWHG�E\�):6�DQG
&DOLIRUQLD�DV�(QGDQJHUHG���&DODPDJURVWLV
IROLRVD�LV�OLVWHG�E\�&DOLIRUQLD�DV�5DUH���7KH
RWKHU�VL[�VSHFLHV�DUH�LQFOXGHG�RQ�&136
/LVWV��%�RU���

$�YDULHW\�RI�KDELWDWV�IRXQG�RQ�WKH�3$/&2
DQG�(ON�5LYHU�7LPEHU�&RPSDQ\�SURSHUWLHV
VXSSRUW�UDUH�IORUD���%URDGO\�GHILQHG�
KDELWDWV�VXSSRUWLQJ�SODQWV�OLVWHG�LQ�7DEOH
������LQFOXGH�FRDVWDO�SUDLULH��FKDSDUUDO�
FLVPRQWDQH�ZRRGODQG��EURDGOHDIHG�XSODQG
IRUHVW��FRQLIHURXV�IRUHVW�DQG�ZHWODQGV�
6RPH�VSHFLHV�W\SLFDOO\�DVVRFLDWH�ZLWK
VHUSHQWLQH�VXEVWUDWH���RWKHUV�DVVRFLDWH�ZLWK
PDUVKHV�DQG�ZHW�PHDGRZV���)RU�D�QXPEHU
RI�WKH�VSHFLHV��KRZHYHU��KDELWDWV�HQFRPSDVV
D�EURDG�FDWHJRU\�RI�SK\VLFDO�FRQGLWLRQV�RU
QRW�ZHOO�GRFXPHQWHG���:LWKRXW�ILHOG
VXUYH\V��WKHUHIRUH��RFFXUUHQFH�RI�UDUH�IORUD
RQ�ODQGV�DIIHFWHG�E\�WKH�SURSRVHG�DFWLRQ�LV
GLIILFXOW�WR�SUHGLFW�

�������� &RPPHUFLDO�7LPEHU

)RUHVWV�SURYLGH�VRFLHW\�ZLWK�VXVWDLQHG
WLPEHU�KDUYHVWV�ZKHUH�ROG�JURZWK
SURGXFWLYLW\�FDQ�EH�PDLQWDLQHG�GXH�WR
IDYRUDEOH�HQYLURQPHQWDO�IDFWRUV�DQG
PDQDJHPHQW�SROLFLHV�SHUPLW�
(QYLURQPHQWDO�IDFWRUV�LQFOXGH�ORFDO�FOLPDWH
DQG�VRLOV�WKDW�VXSSRUW�WKH�JURZWK�RI
FRPPHUFLDOO\�YDOXDEOH�WUHH�VSHFLHV���/DQGV
ZKHUH�HQYLURQPHQWDO�IDFWRUV�SHUPLW
FRPPHUFLDO�KDUYHVW�DUH�LGHQWLILHG�DV
§WHQWDWLYHO\�VXLWDEOH¨�IRU�WLPEHU�SURGXFWLRQ�
3ULYDWHO\�RZQHG�VXLWDEOH�ODQGV�DUH
JHQHUDOO\�DYDLODEOH�IRU�KDUYHVW�VXEMHFW�WR
UHJXODWLRQ�E\�WKH�&DOLIRUQLD�)35�
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Table 3.9-4.  Plant Species with Federal
or State Status
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7DEOH��������SDJH��
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7LPEHU�KDUYHVW�RQ�SULYDWHO\�RZQHG�ODQG�LQ
&DOLIRUQLD�LV�JRYHUQHG�E\�WKH�=ªEHUJ�1HMHGO\
)RUHVW�3UDFWLFH�$FW�RI������DV�DPHQGHG�
7KH�&DOLIRUQLD�)35�LPSOHPHQWV�WKH
SURYLVLRQV�RI�WKH�$FW�FRQVLVWHQW�ZLWK�RWKHU
HQYLURQPHQWDO�ODZV��LQFOXGLQJ�WKH�7LPEHU
3URGXFWLYLW\�$FW�RI������DQG�WKH�&(4$�RI
�������8QGHU�WKHVH�UXOHV�WLPEHU�KDUYHVW�RQ
RZQHUVKLSV�JUHDWHU�WKDQ��������DFUHV�PXVW
EH�SUHFHGHG�E\�DQ�DSSURYHG�VXVWDLQHG�\LHOG
SODQ�DQG�D�WLPEHU�KDUYHVW�SODQ�

*HQHUDOO\��D�WLPEHU�KDUYHVWLQJ�SODQ��7+3�
PXVW�EH�VXEPLWWHG�DQG�DSSURYHG�EHIRUH
KDUYHVW�RQ�3$/&2�ODQGV���$�VXVWDLQHG�\LHOG
SODQ�GRHV�QRW�UHSODFH�D�WLPEHU�KDUYHVW�SODQ�
KRZHYHU��VXVWDLQHG�WLPEHU�SURGXFWLRQ�
ZDWHUVKHG�LPSDFWV��DQG�ILVK�DQG�ZLOGOLIH
LVVXHV�DGGUHVVHG�LQ�DQ�DSSURYHG�VXVWDLQHG
\LHOG�SODQ�ZLOO�QRW�KDYH�WR�EH�DGGUHVVHG
DJDLQ�LQ�WKH�WLPEHU�KDUYHVW�SODQ���([FHSW
XQGHU�HPHUJHQF\�FLUFXPVWDQFHV�
VXEVWDQWLDO�GHYLDWLRQ�IURP�WKH�VXVWDLQHG
\LHOG�SODQ�PD\�QRW�EH�XQGHUWDNHQ�LQ�WKH
WLPEHU�KDUYHVW�SODQ�XQOHVV�DQ�DPHQGPHQW
KDV�EHHQ�VXEPLWWHG�DQG�DSSURYHG�E\�WKH
'LUHFWRU�RI�WKH�&')�IROORZLQJ�WKH�VDPH
SURFHGXUHV�XVHG�LQ�DSSURYLQJ�WKH�RULJLQDO
VXVWDLQHG�\LHOG�SODQ���1R�WLPEHU�KDUYHVW
SODQV�PD\�EH�DSSURYHG�ZKLFK�UHO\�XSRQ�D
VXEVWDQWLDO�GHYLDWLRQ�SURSRVHG�LQ�DQ
DPHQGPHQW�WR�D�VXVWDLQHG�\LHOG�SODQ�XQWLO
VXFK�D�GHYLDWLRQ�LV�DSSURYHG�E\�WKH
'LUHFWRU���0LQRU�GHYLDWLRQV�PXVW�EH
UHSRUWHG�WR�WKH�'LUHFWRU�LPPHGLDWHO\�LQ
ZULWLQJ��EXW�GR�QRW�UHTXLUH�DPHQGPHQW�RI
WKH�SODQ�

,I�DQ�DSSURYHG�7+3�LV�YLRODWHG��WKH
5HJLVWHUHG�3URIHVVLRQDO�)RUHVWHU��53)��ZKR
DXWKRUHG�WKH�SODQ��WKH�ODQG�RZQHU��DQG�WKH
RSHUDWRU�DUH�DOO�VXEMHFW�WR�DGPLQLVWUDWLYH
DQG�MXGLFLDO�SHQDOWLHV��&DOLIRUQLD�)35�
������

�������� 6LWH�4XDOLW\

)RUHVWHUV�XVH�VLWH�TXDOLW\�DV�D�PHDVXUH�RI
WKH�UHODWLYH�SURGXFWLYH�FDSDFLW\�RI�D�SDUFHO
RI�ODQG���6LWH�LQGH[�LV�EDVHG�RQ�WKH�WRWDO

KHLJKW�RI�D�WUHH�DW�D�JLYHQ�DJH���/DQGV�DUH
GLYLGHG�LQWR�VLWH�FODVVHV�RU�TXDOLW\�W\SHV�
(DFK�VLWH�FODVV�FRQWDLQV�D�UDQJH�RI�VLWH
LQGH[�QXPEHUV�

3$/&2�ODQGV�IDOO�LQWR�ILYH�VLWH�FODVVHV�DV
IROORZV���6LWH������DQG����6LWH���EHLQJ�WKH
EHVW�JURZLQJ�VLWH��DUH�IRUHVW�ODQGV
DSSURSULDWH�IRU�JURZLQJ�WLPEHU��DQG�6LWH��
DQG���DUH�ODQGV�RI�SRRU�SRWHQWLDO��IUHTXHQWO\
GRPLQDWHG�E\�KDUGZRRGV��DQG�WR�EH
PDLQWDLQHG�IRU�ZLOGOLIH�KDELWDW���2YHU
���SHUFHQW�RI�3$/&2ªV�ODQGV�DUH�6LWH���
6LWH���ODQG�LV�FDSDEOH�RI�SURGXFLQJ�FRQLIHU
WUHHV�EHWZHHQ�����DQG�����IHHW�KLJK�LQ����
\HDUV��/LQGTXLVW�DQG�3DOOH\�������
&DOLIRUQLD�)35��������

�������� 6XVWDLQHG�<LHOG�3ODQV

7KH�REMHFWLYH�RI�D�6<3�LV�WR�GHPRQVWUDWH
KRZ�ORQJ�WHUP�VXVWDLQHG�\LHOG�ZLOO�EH
DFKLHYHG�GXULQJ�WKH�SODQQLQJ�SHULRG�ZKLOH
SURWHFWLQJ�VRLO��ZDWHU��DLU��ILVK��DQG�ZLOGOLIH
UHVRXUFHV���,W�LV�LQWHQGHG�WR�VXSSOHPHQW�WKH
7+3�SURFHVV�E\�SURYLGLQJ�D�PHDQV�IRU
DGGUHVVLQJ�ORQJ�WHUP�LVVXHV�RI�VXVWDLQHG
WLPEHU�SURGXFWLRQ�DQG�FXPXODWLYH�HIIHFWV
DQDO\VLV��&DOLIRUQLD�)35����������7KH
SODQQLQJ�SHULRG�IRU�3$/&2ªV�VXVWDLQHG
\LHOG�SODQ�LV�����\HDUV���,Q�DGGLWLRQ�WR�WKH
QDPH�DQG�DGGUHVV�RI�WKH�RZQHU��D�VXVWDLQHG
\LHOG�SODQ�PXVW�FRQWDLQ�WKH�IROORZLQJ�

• 2ZQHUVKLS�GHVFULSWLRQ�DQG�ORFDWLRQ�
LQFOXGLQJ�OHJDO�GHVFULSWLRQ�DQG�PDSV
GHSLFWLQJ�WKH�RZQHUVKLS�DQG
PDQDJHPHQW�XQLWV�ZKLFK�VKDOO�EH�DW�D
VFDOH�VXIILFLHQW�WR�DOORZ�WKH�'LUHFWRU�WR
GHWHUPLQH�WKH�DUHD�FRYHUHG�E\�WKH�SODQ�

• 0DQDJHPHQW�REMHFWLYHV�IRU�UHVRXUFHV
DGGUHVVHG�LQ�WKH�SODQ�LQFOXGLQJ�WLPEHU
SURGXFWV�

• *HQHUDO�QDUUDWLYH�GHVFULSWLRQ�RI�WKH
IRUHVW�W\SHV��ILVK�DQG�ZLOGOLIH�KDELWDWV
DQG�ZDWHUFRXUVHV�DQG�ODNHV�

• 'HVFULSWLRQV�RI�PDQDJHPHQW�XQLWV��H�J��
SODQQLQJ�ZDWHUVKHGV�RU�ODUJHU�DUHDV�
DQG�UDWLRQDOH�IRU�PDQDJHPHQW�XQLW
VHOHFWLRQ�
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• ,GHQWLILFDWLRQ�DQG�PDSSLQJ�RI�SODQQLQJ
ZDWHUVKHGV�FODVVLILHG�DV�VHQVLWLYH
ZDWHUVKHGV�DQG�GHVFULSWLRQ�RI�WKH
PHDVXUHV�WDNHQ�WR�SURWHFW�UHVRXUFHV
ZLWKLQ�WKRVH�ZDWHUVKHGV�

• $�VXVWDLQHG�WLPEHU�SURGXFWLRQ
DVVHVVPHQW�

• $�ILVK�DQG�ZLOGOLIH�DVVHVVPHQW��DQG

• $�ZDWHUVKHG�DVVHVVPHQW�DQG�UHODWHG
SODQQLQJ�

6LOYLFXOWXUDO�6\VWHPV
7KH�SUDFWLFH�RI�VLOYLFXOWXUH�WDNHV�LQWR
DFFRXQW�WKH�LQWHUDFWLRQ�RI�WRSRJUDSK\�
JHRPRUSKRORJ\��VRLOV��FOLPDWH��SODQW
FRPPXQLWLHV��DQG�WUHH�SK\VLRORJ\�LQ
GHWHUPLQLQJ�KRZ�D�VWDQG�RI�WUHHV�LV�WHQGHG�
KDUYHVWHG��DQG�UHJHQHUDWHG�WR�DFKLHYH
IXWXUH�VWDQG�FRQGLWLRQ���6LOYLFXOWXUDO
SUDFWLFHV�DUH�GLUHFWHG�DW�FUHDWLQJ�DQG
PDLQWDLQLQJ�WKH�W\SH�RI�IRUHVW�WKDW�ZLOO
IXOILOO�PDQDJHPHQW�REMHFWLYHV�LQFOXGLQJ
ZLOGOLIH�DQG�ILVKHULHV�KDELWDW�

6LOYLFXOWXUDO�SUDFWLFHV�LQ�WKH�UHGZRRG
UHJLRQ�SULPDULO\�IRFXV�RQ�PDQDJLQJ�IRUHVW
VWDQGV�WR�JURZ�UHGZRRG�DQG�'RXJODV�ILU�
7KH�VLOYLFXOWXUDO�FKDUDFWHULVWLFV�RI�ERWK
VSHFLHV�DUH�VLPLODU��UHVXOWLQJ�LQ�VLPLODU
VLOYLFXOWXUDO�SUHVFULSWLRQV���6HYHUDO
VLOYLFXOWXUDO�V\VWHPV�DUH�XVHG�LQ�WKH�UHJLRQ
WR�DFFRPSOLVK�PDQDJHPHQW�REMHFWLYHV���7KH
V\VWHPV�WDNH�LQWR�FRQVLGHUDWLRQ�WKH
HFRORJLFDO�FKDUDFWHULVWLFV�RI�WKH�VWDQG�DQG
WKH�SK\VLFDO�IHDWXUHV�RI�WKH�WHUUDLQ���7KHVH
V\VWHPV�LQFOXGH�XVLQJ�VLOYLFXOWXUDO
SUHVFULSWLRQV�WKDW�FUHDWH�RU�PDLQWDLQ�HYHQ
DQG�XQHYHQ�DJHG�VWDQG�FRQGLWLRQV�

+DUYHVW�3UHVFULSWLRQV
&OHDUFXW¦7KH�SUDFWLFH�RI�KDUYHVWLQJ�DOO
WUHHV�RQ�D�VSHFLILF�VLWH�DQG�HVWDEOLVKLQJ
UHJHQHUDWLRQ�WKURXJK�QDWXUDO�RU�DUWLILFLDO
PHWKRGV��QDWXUDO�VHHGLQJ�RU�SODQWLQJ��
'HFLVLRQV�WR�FOHDUFXW�DUH�XVXDOO\�EDVHG�RQ�D
QXPEHU�RI�IDFWRUV��LQFOXGLQJ�WRSRJUDSK\�
HFRQRPLFV��YROXPH�SURGXFWLRQ�JRDOV��VWDQG
KHDOWK��VSHFLHV�FRPSRVLWLRQ��DQG�IXWXUH

PDQDJHPHQW�JRDOV�LQFOXGLQJ�WKH�GHVLUH�WR
SURGXFH�HYHQ�DJHG�VWDQGV�

6HHG�7UHH¦7KH�SUDFWLFH�RI�UHPRYLQJ�DOO�EXW
D�IHZ�VLQJOH�VWDQGLQJ�WUHHV�RU�JURXSV�RI
WUHHV�WR�EH�XVHG�DV�D�VHHG�VRXUFH�
$GYDQWDJHV�RI�WKLV�SUHVFULSWLRQ�DUH�FRQWURO
RI�VSHFLHV�FRPSRVLWLRQ���UHJHQHUDWLRQ�RI
ODUJH�DUHDV��DQG�UHGXFHG�SODQWLQJ�FRVWV�
7KH�GLVDGYDQWDJHV�RI�WKLV�SUHVFULSWLRQ�DUH
ULVN�RI�VHHG�WUHH�EORZGRZQ��KLJK�FRVW�RI
KDUYHVWLQJ�WKH�VHHG�WUHHV�DIWHU�WKH�DUHD�LV
UHIRUHVWHG�DQG�WKH�GDPDJH�WR�HVWDEOLVKHG
VHHGOLQJV���6LPLODU�WR�FOHDUFXWWLQJ��HYHQ�
DJHG�VWDQGV�DUH�SURGXFHG�XVLQJ�VHHG�WUHH
SUHVFULSWLRQV�

6KHOWHUZRRG¦7KH�SUDFWLFH�RI�KDUYHVWLQJ�DQ
DUHD�ZLWK�WZR�RU�PRUH�VWDJHV�RYHU�WLPH�WR
HQVXUH�UHJHQHUDWLRQ���1DWXUDOO\
UHJHQHUDWHG�VHHGOLQJV�DUH�SURWHFWHG�IURP
H[WUHPH�ZHDWKHU�FRQGLWLRQV�E\�UHVLGXDO
WUHHV���5HVLGXDO�WUHHV�DUH�KDUYHVWHG�DV�VRRQ
DV�UHVWRFNLQJ�JRDOV�DUH�PHW���$GYDQWDJHV�RI
WKLV�SUHVFULSWLRQ�LQFOXGH�EHWWHU�FRQWURO�RI
VWDQG�FRPSRVLWLRQ��DQG��FRQWURO�RI�VLWH
FRQGLWLRQV�WR�PLQLPL]H�ZHDWKHU�GDPDJH�
7KH�GLVDGYDQWDJHV�RI�WKLV�V\VWHP�LQFOXGH
LQFUHDVHG�KDUYHVW�FRVW�GXH�WR�UHSHDWHG
VWDQG�HQWU\��UHVLGXDO�VWDQG�DQG
UHJHQHUDWLRQ�GDPDJH�FDXVHG�E\�UHSHDWHG
HQWU\��SRWHQWLDO�RYHUVWRFNLQJ��DQG�WKH�ULVN
RI�EORZGRZQ�WR�UHVLGXDO�WUHHV���+DUYHVW�RI
WKH�WUHHV�OHIW�LQ�WKH�ILUVW�VWDWH�LV�UHIHUUHG�WR
DV�RYHUVWRU\�UHPRYDO�UHVXOWLQJ�LQ�HYHQ�DJHG
VWDQGV�

6LQJOH�7UHH�*URXS�6HOHFWLRQ¦,QGLYLGXDO
WUHHV�RU�JURXSV�RI�WUHHV�RI�DOO�DJHV�DUH
UHPRYHG�WR�FUHDWH�D�PRVDLF�RI�HYHQ�DJHG
JURXSV���7KLV�SUHVFULSWLRQ�LV�QRUPDOO\�XVHG
WR�PHHW�VLOYLFXOWXUDO�RU�YLVXDO�PDQDJHPHQW
REMHFWLYHV���6HOHFWLYH�KDUYHVWV�FUHDWH�RU
PDLQWDLQ�XQHYHQ�DJHG�VWDQGV���7KH
DGYDQWDJHV�LQFOXGH�UHGXFHG�LPSDFWV�WR�WKH
ZDWHU�TXDOLW\��ZLOGOLIH�KDELWDW��DQG�WKH
YLHZVKHG���'LVDGYDQWDJHV�LQFOXGH�KLJKHU
FRVWV�DQG�UHSHDWHG�HQWULHV��ZKLFK�FDQ
FRPSDFW�VRLO�DQG�GDPDJH�WUHHV�DQG�SODQWV
�DQG�XVXDOO\�PXFK�KLJKHU�URDG�GHQVLWLHV��
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/DWH�6HUDO¦8VHG�WR�FUHDWH�DQG�PDLQWDLQ
PXOWLVWRULHG��XQHYHQ�DJHG��ODWH�VHUDO�IRUHVW
KDELWDW���6HOHFWLYH�KDUYHVWLQJ�HQKDQFHV�WKH
JURZWK�RI�D�IHZ�ODUJH�WUHHV��ZKLOH�FUHDWLQJ
DQG�PDLQWDLQLQJ�VSHFLDO�KDELWDW�HOHPHQWV
LQFOXGLQJ�GHFDGHQW�WUHHV��VQDJV��GRZQHG
ORJV��DQG�RWKHU�ZRRG\�PDWHULDO��%DUUHWW�
������$UYROD��������

3UH�FRPPHUFLDO�7KLQQLQJ¦7KH�SUDFWLFH�RI
KDUYHVWLQJ�D�SRUWLRQ�RI�WKH�WUHHV��XVXDOO\�LQ
D�\RXQJ�VWDQG��WR�HQDEOH�WKH�UHPDLQLQJ
WUHHV�WR�JURZ�DW�D�IDVWHU�UDWH�DQG�RU�WR�D
ODUJHU�VL]H���7KH�FXW�WUHHV�DUH�WRR�VPDOO�WR
EH�VROG�

&RPPHUFLDO�7KLQQLQJ¦7KH�SUDFWLFH�RI
KDUYHVWLQJ�D�SRUWLRQ�RI�WKH�WUHHV��XVXDOO\�LQ
D�\RXQJ�VWDQG��WR�HQDEOH�WKH�UHPDLQLQJ
WUHHV�WR�JURZ�DW�D�IDVWHU�UDWH�DQG�RU�WR�D
ODUJHU�VL]H���+DUYHVWHG�WUHHV�DUH�ODUJH
HQRXJK�WR�EH�VROG�

7LPEHU�+DUYHVW�0HWKRGV�DQG�/RJJLQJ
6\VWHPV
7RSRJUDSK\��VLOYLFXOWXUDO�REMHFWLYHV��DQG
WKH�VL]H�DQG�ZHLJKW�RI�ORJV�DUH�VRPH�RI�WKH
NH\�IDFWRUV�WKDW�GLFWDWH�WKH�W\SH�RI
HTXLSPHQW�XVHG�WR�KDUYHVW�WUHHV���)ODWWHU
DUHDV�DUH�JHQHUDOO\�ORJJHG�XVLQJ�ODUJH
FUDZOHU�DQG�UXEEHU�WLUHG�WUDFWRUV�WR�JURXQG
VNLG�ORJV�IURP�ZKHUH�WKH\�KDYH�EHHQ�FXW�WR
WUDQVIHU�SRLQWV��RU�ODQGLQJV��WR�EH�ORDGHG�RQ
WUXFNV�DQG�KDXOHG�WR�PLOO�\DUGV���+LOOVLGH�RU
VWHHS�DUHDV�DUH�JHQHUDOO\�ORJJHG�XVLQJ�VKRUW
VSDQ�HOHYDWHG�FDEOH�V\VWHPV�GHVLJQHG�WR�OLIW
RQH�HQG�RI�WKH�ORJ�RII�WKH�JURXQG�DQG�GUDJ�LW
WR�D�ODQGLQJ���,Q�PRVW�FDVHV��FDEOH�\DUGLQJ
V\VWHPV�KDYH�OHVV�LPSDFW�RQ�VRLOV�WKDQ
JURXQG�VNLGGLQJ�EXW�PD\�UHTXLUH�PRUH�URDG
EXLOGLQJ���%RWK�\DUGLQJ�V\VWHPV�DUH�XVHG�LQ
D�YDULHW\�RI�DSSOLFDWLRQV�WKDW�DUH�VLWH
VSHFLILF���*URXQG�VNLGGLQJ�KDV�WUDGLWLRQDOO\
DOORZHG�KDUYHVWHUV�WKH�DELOLW\�WR�UHPRYH
VHOHFWHG�WUHHV��KRZHYHU��LPSURYHG
HTXLSPHQW�GHVLJQ�DQG�EHWWHU�HQJLQHHUHG
FDEOH�V\VWHPV�DUH�DOORZLQJ�PRUH�VHOHFWLYH
UHPRYDO�XVLQJ�FDEOH�\DUGLQJ�PDFKLQHV�

+HUELFLGH�8VH
+HUELFLGHV�DUH�JHQHUDOO\�XVHG�LQ�UHIRUHVWHG
DUHDV�WR�GHFUHDVH�FRPSHWLWLRQ�IURP
XQGHVLUDEOH�SODQWV�DQG�DOORZ�FRPPHUFLDO
VSHFLHV�WKH�RSSRUWXQLW\�WR�PD[LPL]H�WKHLU
JURZWK�SRWHQWLDO���9HJHWDWLYH�PDQDJHPHQW
WHFKQLTXHV�LQFOXGH�WKH�IROORZLQJ�

• &XWWLQJ�LQGLYLGXDO�WUHHV�DQG�VKUXEV
WKDW�VSURXW�RU�JURZ�EDFN�DIWHU�FXWWLQJ
DQG�DSSO\LQJ�KHUELFLGH�GLUHFWO\�WR�WKH
VWXPS�DIWHU�FXWWLQJ

• *LUGOLQJ�WKHP�ZLWK�D�NQLIH��VDZ��RU�D[
DQG�DSSO\LQJ�KHUELFLGH�LQ�WKH�FXW

• +DQG�VSUD\LQJ�LQGLYLGXDO�SODQWV�

$HULDO�DSSOLFDWLRQ�LV�QRW�SURSRVHG�
+HUELFLGH�XVHV�DUH�VWULFWO\�FRQWUROOHG�DQG
PXVW�EH�DSSOLHG�XQGHU�WKH�VXSHUYLVLRQ�RI
OLFHQVHG�DSSOLFDWRUV���8VH�SHUPLWV�PXVW�EH
REWDLQHG�IURP�JRYHUQPHQW�DJHQFLHV�SULRU�WR
DSSOLFDWLRQ��DQG�WKH�FKHPLFDOV�XVHG�PXVW�EH
UHJLVWHUHG�IRU�VSHFLILF�XVH�DQG�DSSURYHG
EHIRUH�DSSOLFDWLRQ���6HH�6HFWLRQ������
+HUELFLGHV��DV�ZHOO�DV�6HFWLRQ�����
:DWHUVKHGV��+\GURORJ\��DQG�)ORRGSODLQV�
IRU�D�PRUH�GHWDLOHG�GLVFXVVLRQ�RQ�WKLV
VXEMHFW�

*URZWK�DQG�<LHOG�3URMHFWLRQV
*URZWK�DQG�\LHOG�SURMHFWLRQV�JHQHUDOO\�DUH
EDVHG�RQ�GDWD�FROOHFWHG�IURP�ILHOG�VDPSOH
SORWV���7KLV�JHQHUDO�PHWKRG�KDV�EHHQ�XVHG
VLQFH�WKH�HDUO\�SDUW�RI�WKH�FHQWXU\�DQG
UHILQHG�DV�VWDWLVWLFDO�HYDOXDWLRQ�PHWKRGV
DQG�FRPSXWLQJ�WRROV�KDYH�HYROYHG���2QO\�D
VPDOO�SHUFHQWDJH�RI�WKH�VSHFLHV�UDQJH�RU
RZQHUVKLS�LV�VDPSOHG��DQG�WKH�H[WUDSRODWHG
GDWD�DUH�XVHG�WR�SUHGLFW�JURZWK�DQG�\LHOG�
,I�WKH�VDPSOH�SORWV�GR�QRW�FRUUHFWO\
UHSUHVHQW�WKH�HQWLUH�SURSHUW\��WKH�GDWD�XVHG
IURP�WKRVH�SORWV�FDQ�XQGHU�RU�RYHU�HVWLPDWH
\LHOGV���0RGHUQ�PRGHOLQJ�SURJUDPV�VXFK�DV
)5(,*+76�XVH�LQYHQWRU\�GDWD�IRU
JHQHUDWLQJ�SURMHFWLRQV�WKDW�DUH�EDVHG�RQ
PHDVXUHPHQWV�IURP�SHUPDQHQW�VDPSOH
SORWV���7KH\�VLPXODWH�WUHH�JURZWK�DQG�DUH
IDLUO\�DFFXUDWH�LQ�SURYLGLQJ�VKRUW�WHUP
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SURMHFWLRQV���'DWD�WR�SHUIRUP�ORQJ�WHUP
SURMHFWLRQV�DUH�H[WUHPHO\�UDUH�RU�GR�QRW
H[LVW���7KH�)5(,*+76�SURJUDP�DOORZV
VRSKLVWLFDWHG�KDUYHVWLQJ�DQG�VLOYLFXOWXUDO
PDQLSXODWLRQ�DQG�LV�GHVLJQHG�WR�RSHUDWH�RQ
HQWLUH�ODQG�KROGLQJV�GDWD�

)RUPXODV�XVLQJ�GDWD�FRPSLOHG�IURP�JURZWK
WDEOHV�RU�ILHOG�GDWD�DUH�XVHG�WR�SURMHFW
LQGLYLGXDO�WUHH�DQG�VWDQG�JURZWK���*URZWK
UDWHV�YDU\�DFFRUGLQJ�WR�VLWH�FODVV
GHVLJQDWLRQV���(OHFWURQLF�GDWD�PDQLSXODWLRQ
JUHDWO\�LQFUHDVHV�WKH�QXPEHU�RI�YDULDEOHV
WKDW�FDQ�EH�LQFOXGHG�LQ�WKH�IRUPXODV
FXUUHQWO\�XVHG���+RZHYHU��ZKLOH�UHVXOWV
PD\�EH�YDOLG�IRU�D�IRUHVW�WKH\�PD\�QRW�EH
YDOLG�ZKHQ�DSSOLHG�WR�LQGLYLGXDO�VWDQGV
ZLWKLQ�WKH�IRUHVW�

$�FRQVWDQW�GLOHPPD�IDFHG�E\�WLPEHUODQG
PDQDJHUV�LV�KRZ�WR�DSSO\�JHQHUDO�JURZWK
DQG�\LHOG�LQIRUPDWLRQ�WR�VSHFLILF�SDUWV�RI
IRUHVWV���1RUPDO�VDPSOLQJ�HUURU�LQ
LQYHQWRU\�GDWD�DQG�JURZWK�\LHOG�PRGHOV�FDQ
EH�DFFRXQWHG�IRU�DOJHEUDLFDOO\��EXW�WKH
PDMRU�FRQFHUQ�LV�DSSOLFDWLRQ�RI�RSWLPLVWLF
JURZWK�SURMHFWLRQV�WKDW�RYHUHVWLPDWH�WKH
YROXPH�WKDW�PD\�EH�DYDLODEOH�IRU�KDUYHVW�LQ
IXWXUH�WLPH�SHULRGV��UHVXOWLQJ�LQ�RYHUFXWWLQJ
LQ�WKH�VKRUW�WHUP���7KH�ODFN�RI�VXIILFLHQW
EDFNJURXQG�GDWD�WR�PDNH�\LHOG�SURMHFWLRQV
IRUFHV�PDQDJHUV�WR�EH�FRQVHUYDWLYH�LQ�WKH
LPSOHPHQWDWLRQ�RI�WKH�SURMHFWLRQV���$V�DQ
H[DPSOH��OLWWOH�RU�QR�GRFXPHQWDWLRQ�H[LVWV
RQ�WKH�ORQJ�WHUP�HIIHFWV�RI�LQWHQVLYH
PDQDJHPHQW���+RZHYHU��PDQ\�VWXGLHV�VKRZ
VXEVWDQWLYH�VKRUW�WHUP�JDLQV�GXH�WR
LQWHQVLYH�PDQDJHPHQW��%LJLQJ��������'DYLV
HW�DO���������$UYROD����������3$/&2�DQG
&')�KDYH�DJUHHG�WR�D�PRQLWRULQJ�SODQ�WR
GHWHUPLQH�LI�WKH�JURZWK�DQG�\LHOG
SURMHFWLRQV�IRU�WKH�����\HDU�SODQQLQJ
LQWHUYDO�DUH�FRUUHFW�DQG�LI�LQWHQVLYH
PDQDJHPHQW�LV�VXFFHVVIXOO\�LPSOHPHQWHG
DV�SODQQHG�

/RQJ�WHUP�6XVWDLQHG�<LHOG�3URMHFWLRQV
,Q�JHQHUDO�WHUPV��ORQJ�WHUP�VXVWDLQHG�\LHOG
�/76<��LV�WKH�FRQFHSW�RI�SHUSHWXDO�KDUYHVW
RI�IRUHVW�SURGXFWV�RU�WKH�QXPHULFDO�PHDVXUH

RI�WKH�DPRXQW�RI�FRPPHUFLDO�WLPEHU
DQQXDOO\�SURGXFHG�IURP�WKH�FRPPHUFLDO
WLPEHUODQG�SRUWLRQ�RI�D�IRUHVW�RZQHUVKLS���,W
FDQ�DOVR�EH�GHILQHG�DV�WKH�DYHUDJH�DQQXDO
JURZWK�WKDW�ZLOO�EH�SURYLGHG�DQG�KDUYHVWHG
LQ�SHUSHWXLW\�IURP�LPSOHPHQWLQJ�D�VSHFLILF
PL[�RI�VLOYLFXOWXUDO�SUHVFULSWLRQV�DVVLJQHG
WR�WKH�FRPPHUFLDO�WLPEHUODQG�EDVH�
2YHUHVWLPDWLRQ�RI��/76<�FDQ�UHVXOW�LQ�WKH
V\VWHPDWLF�RYHU�KDUYHVW�RI�D�IRUHVW�UHODWLYH
WR�LWV�VXVWDLQDEOH�KDUYHVW�FDSDFLW\���%HFDXVH
/76<�LV�WKH�JURZWK�RI�D�IRUHVW�DW�WKH�HQG�RI
WKH�SODQQLQJ�LQWHUYDO��LW�LV�FULWLFDO�WKDW
JURZWK�SURMHFWLRQV�EH�DFFXUDWH�
&RQVHUYDWLYH�JURZWK�HVWLPDWHV�FRQWDLQ�D
EXIIHU�VXIILFLHQW�WR�DEVRUE�VWDWLVWLFDO�HUURUV
LQ�VDPSOLQJ�DQG�SURMHFWLRQ�SHUFHQW�DV�ZHOO
DV�FKDQJHV�LQ�PDQDJHPHQW�GLUHFWLRQ�DQG
XQIRUHVHHQ�HYHQWV�

/76<�SURMHFWLRQV�DUH�EDVHG�RQ�VHYHUDO
IDFWRUV��LQFOXGLQJ�LQLWLDO�IRUHVW�LQYHQWRU\
DQG�VWUXFWXUH��VWUHQJWK�RI�UHJXODWRU\�DQG
SROLF\�FRQVWUDLQWV��WKH�GLVFRXQW�UDWH�
VLOYLFXOWXUDO�SUHVFULSWLRQV��ZLOGOLIH�KDELWDW
UHODWLRQVKLSV��\LHOG�SURMHFWLRQV��DQG�VLWH
LQGH[�LQIRUPDWLRQ���/LQHDU�SURJUDPPLQJ�RU
RWKHU�PRGHOV�XVHG�IRU�KDUYHVWLQJ
VFKHGXOLQJ�DVVXPH�WKDW�JURZWK�DQG�\LHOG
HVWLPDWHV�DUH�FRUUHFW���7KH�OLQHDU�SURJUDP
FRQVLGHUV�DOO�RI�WKH�YDULDEOHV�DERYH�LQ
FUHDWLQJ�D�SURMHFWLRQ���$Q�DGHTXDWH�QXPEHU
RI�ILHOG�LQYHQWRU\�SORWV�PXVW�KDYH�EHHQ
HVWDEOLVKHG�WR�SURYLGH�DFFXUDWH�JURZWK
LQIRUPDWLRQ�LQ�RUGHU�WR�SURMHFW�UHDOLVWLFDOO\�
,I�GDWD�DUH�OLPLWHG��WKH�\LHOG�HVWLPDWH�PD\
EH�HLWKHU�WRR�KLJK�RU�WRR�ORZ���7KH�HUURU
PLJKW�QRW�EH�DSSDUHQW�IRU�PDQ\�\HDUV�

$�PRGHO�IRU�HYHQ�DJHG�SUHVFULSWLRQV�WKDW
XVHV�WKH�PHDQ�DQQXDO�LQFUHPHQW�RI�WKH
SUHVFULSWLRQ�WR�HVWLPDWH�WKH�FRQWULEXWLRQ�WR
/76<�DQG��IRU�XQHYHQ�DJHG�SUHVFULSWLRQV
XVHV�WKH�DYHUDJH�JURZWK�RYHU�VSHFLILF
GHFDGHV��VKRXOG�HQVXUH�UHDVRQDEOH�UHVXOWV�LI
WKH�XQGHUO\LQJ�JURZWK�DQG�\LHOG�SURMHFWLRQV
DUH�DFFXUDWH���/76<�RYHUHVWLPDWLRQV�RI
PRUH�WKDQ�ILYH�SHUFHQW�DUH�FRQVLGHUHG�WR�EH
VLJQLILFDQW�LQ�WHUPV�RI�MHRSDUGL]LQJ�WKH
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VXVWDLQDELOLW\�RI�WKH�SURSRVHG�KDUYHVW�OHYHO
�'DYLV�HW�DO���������%LJLQJ��������

$V�VWDWHG�DERYH��/76<�LV�DQ�HVWLPDWH�RI�WKH
DPRXQW�RI�FRPPHUFLDO�WLPEHU�WKDW�FDQ�EH
SURGXFHG�IURP�FRPPHUFLDO�WLPEHUODQG���,W
GRHV�QRW�GLUHFWO\�DGGUHVV�HFRV\VWHP
VLPSOLILFDWLRQ��H�J���WKH�UHSODFHPHQW�RI
XQPDQDJHG�VWDQGV�ZLWK�SODQWDWLRQV�ZKLFK
DUH�OHVV�GLYHUVH�DQG�WKH�HIIHFW�RI�WKLV�RQ
QRQ�FRPPRGLW\�UHVRXUFHV����,W�LV�SRVVLEOH�IRU
D�IRUHVW�WR�SURGXFH�D�VXVWDLQHG�\LHOG�RI
WLPEHU�EXW�QRW�D�VXVWDLQHG�\LHOG�RI�KDELWDW
IRU�VRPH�ZLOGOLIH�RU�SODQW�VSHFLHV�

������ (QYLURQPHQWDO�(IIHFWV

7KH�IROORZLQJ�VHFWLRQV�GHVFULEH�WKH
HQYLURQPHQWDO�HIIHFWV�RQ�3$/&2�DQG�(ON
5LYHU�7LPEHU�&RPSDQ\�ODQGV�WKDW�RFFXU�DV
D�UHVXOW�RI�WKH�ILYH�DOWHUQDWLYHV�FRQVLGHUHG
LQ�WKLV�(,6�(,5���7KH�HQYLURQPHQWDO�HIIHFWV
RQ�QDWXUDO�YHJHWDWLRQ��UDUH�DQG�XQFRPPRQ
IORUD��DQG�FRPPHUFLDO�WLPEHU�DUH�GLVFXVVHG�
7KH�HQYLURQPHQWDO�HIIHFWV�RQ�YHJHWDWLRQ
DQG�FRPPHUFLDO�WLPEHU�SURGXFWLRQ�UHVXOW
GLUHFWO\�IURP�WKH�DPRXQW�RI�DUHD�VFKHGXOHG
IRU�WLPEHU�KDUYHVWLQJ��WKH�WLPLQJ�RI�WKDW
KDUYHVW��WKH�VLOYLFXOWXUDO�SUHVFULSWLRQV
DOORZHG��DQG�WKH�W\SHV�RI�KDUYHVW�V\VWHPV
XVHG�

Threshold of Significance

7KH�WKUHVKROG�RI�VLJQLILFDQFH�IRU
GHYHORSPHQW�RI�D�6<3�LV�WKH�DFKLHYHPHQW�RI
PD[LPXP�VXVWDLQDEOH�WLPEHU�KDUYHVW
FRQVLVWHQW�ZLWK�WKH�SURWHFWLRQ�RI�VRLO��ZDWHU�
DLU��ILVK��DQG�ZLOGOLIH�UHVRXUFHV��)35
6HFWLRQ�����������&')ªV�HYDOXDWLRQ�RI�WKH
6<3�UHOLHV�XSRQ�WKH�+&3���&')�ZLOO�XVH�WKH
(,6�(,5�DQG�LWV�HYDOXDWLRQ�RI�WKH�+&3�WR
LGHQWLI\�SRWHQWLDOO\�VLJQLILFDQW�DGYHUVH
LPSDFWV�DQG�ZLOO�GHWHUPLQH�ZKHWKHU�WKH
6<3�LQFOXGHV�IHDVLEOH�PHDVXUHV�WR�PLWLJDWH
RU�DYRLG�WKRVH�LPSDFWV���&RQVHTXHQWO\��&')
ZLOO�UHO\�RQ�VHFWLRQV�VXFK�DV�6HFWLRQ������IRU
ZDWHU�TXDOLW\��������IRU�ILVK���DQG�������IRU
ZLOGOLIH����,I�VLJQLILFDQW�DGYHUVH�HIIHFWV�WR
WKHVH�UHVRXUFHV�DUH�DYRLGHG�RU�PLWLJDWHG�
DQG�WKH�FRPSRQHQWV�UHODWHG�WR�WKH�/76<

DUH�DFFXUDWH��WKH�6<3�FDQ�EH�DSSURYHG
�)35�6HFWLRQ������������6XEVWDQWLDO
UHGXFWLRQV�LQ�WLPEHU�YROXPH�WKDW�DUH�QRW
UHTXLUHG�WR�SURWHFW�VRLO��ZDWHU��DLU��ILVK��DQG
ZLOGOLIH�UHVRXUFHV�PD\�H[FHHG�WKH�WKUHVKROG
RI�VLJQLILFDQFH���7KH�WKUHVKROG�RI
VLJQLILFDQFH�IRU�YHJHWDWLRQ�LV�ZKHWKHU�D
UDQJH�RI�YHJHWDWLRQ�W\SHV�RFFXU�RQ�WKH
ODQGVFDSH�RYHU�WLPH�DQG�ZKHWKHU�WKHUH�LV�D
VXEVWDQWLDO�UHGXFWLRQ�LQ�YHJHWDWLRQ�W\SHV
WKDW�DUH�UHJLRQDOO\�UHVWULFWHG���7KH
WKUHVKROGV�RI�VLJQLILFDQFH�UHODWHG�WR
YHJHWDWLRQªV�HIIHFWV�RQ�RWKHU�UHVRXUFHV�DUH
DQDO\]HG�LQ�WKH�DSSURSULDWH�UHVRXUFH
VHFWLRQ���)RU�H[DPSOH��WKH�WKUHVKROG�IRU
PDUEOHG�PXUUHOHW�KDELWDW�DQG�RWKHU�ZLOGOLIH
LV�GLVFXVVHG�LQ�6HFWLRQ������

&RUUHFWO\�GHWHUPLQLQJ�/76<�LV�DQ�LQWHJUDO
FRPSRQHQW�RI�WKH�WDVN�RI�HYDOXDWLQJ�WKH
6<3���7KH�/76<�LV�EDVHG�RQ�VHYHUDO�IDFWRUV�
LQFOXGLQJ�IRUHVW�LQYHQWRU\��VLOYLFXOWXUDO
SUHVFULSWLRQV��VLWH�LQGH[�LQIRUPDWLRQ��DQG
\LHOG�SURMHFWLRQV���3$/&2ªV�VLWH�LQGH[
LQIRUPDWLRQ�FRYHUV�WRR�QDUURZ�D�UDQJH�DQG
LWV�LQWHQVLYH�PDQDJHPHQW�SUHVFULSWLRQV
KDYH�QRW�EHHQ�LPSOHPHQWHG�IRU�ORQJ�HQRXJK
WR�GHWHUPLQH�WKHLU�IXOO�HIIHFW�RQ�/76<�
7KHUHIRUH��WKHUH�PD\�EH�HUURUV�LQ�3$/&2ªV
/76<�SURMHFWLRQV���7KH�VDPH�PRGHO�KDV
EHHQ�XVHG�WR�FDOFXODWH�JURZWK�DQG�KDUYHVW
IRU�DOO�WKH�DOWHUQDWLYHV���&RQVHTXHQWO\�
WKHVH�FRQFHUQV�DERXW�WKH�DFFXUDF\�RI�WKH
JURZWK�DQG�KDUYHVW�SUHGLFWLRQV�DSSO\�WR�DOO
DOWHUQDWLYHV��HVSHFLDOO\�WKRVH�WKDW�LQYROYH
LQWHQVLYH�PDQDJHPHQW�SUHVFULSWLRQV�

Summary of Effects

7KH�HQYLURQPHQWDO�HIIHFWV�RQ�YHJHWDWLRQ
DQG�FRPPHUFLDO�WLPEHU�SURGXFWLRQ�UHVXOW
GLUHFWO\�IURP�WKH�DPRXQW�RI�DUHD�VFKHGXOHG
IRU�WLPEHU�KDUYHVWLQJ��WKH�WLPLQJ�RI�WKDW
KDUYHVW��WKH�VLOYLFXOWXUDO�SUHVFULSWLRQV
DOORZHG��DQG�WKH�W\SHV�RI�KDUYHVW�V\VWHPV
XVHG���1HDUO\�KDOI�RI�3$/&2ªV�ODQG�LV
ZLWKGUDZQ�IURP�WLPEHU�KDUYHVW�LQ
$OWHUQDWLYH����DSSUR[LPDWHO\�RQH�WKLUG�LQ
$OWHUQDWLYHV���DQG����DQG�DSSUR[LPDWHO\
���SHUFHQW�LQ�$OWHUQDWLYHV���DQG��D�
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&OHDUFXWWLQJ�LV�SUHVFULEHG�IRU�WKH�PDMRULW\
RI�WKH�ODQG�LQ�$OWHUQDWLYHV��������D��DQG��
DQG�LV�QRW�SHUPLWWHG�LQ�$OWHUQDWLYH���
$OWHUQDWLYHV���DQG��D�DUH�SURMHFWHG�WR�KDYH
WKH�PRVW�WUDFWRU�ORJJLQJ��UDQJLQJ�IURP
�������WR��������DFUHV�LQ�WKH�ILUVW�GHFDGH�
$OWHUQDWLYH���ZRXOG�KDYH�OHVV�WKDQ�RQH�
IRXUWK�DV�PXFK���7KHVH�DUH�HVWLPDWHV�EDVHG
RQ�WKH�)5(,*+7V�PRGHOLQJ���$FWXDO�WUDFWRU
ORJJLQJ�ZRXOG�EH�GHWHUPLQHG�WKURXJK�ILHOG
H[DPLQDWLRQ��LQFOXGLQJ�WKH�SUHVFULSWLRQV
GHYHORSHG�WKURXJK�ZDWHUVKHG�DQDO\VLV�
7KHUHIRUH��WKH�DPRXQW�RI�WUDFWRU�ORJJLQJ
PD\�EH�PXFK�OHVV�WKDQ�ZKDW�LV�SURMHFWHG
KHUH���,W�LV�HVWLPDWHG�WKDW�DERXW����WR���
SHUFHQW�RI�3$/&2ªV�RZQHUVKLS�LV�VXLWDEOH
IRU�WUDFWRU�ORJJLQJ��'��2SDODFK��3HUVRQDO
FRPPXQLFDWLRQ��6HSWHPEHU����������
7UDFWRU�ORJJLQJ�UHVXOWV�LQ�VRLO�FRPSDFWLRQ�LQ
WKH�VNLG�URDGV���7KRXJK�WKH�QXPEHU�RI�VNLG
URDGV�FDQ�EH�OLPLWHG�E\�JRRG�ORJJLQJ
SUDFWLFHV��VRPH�FRPSDFWLRQ�LV�XQDYRLGDEOH
DQG�WKLV�KDV�D�QHJDWLYH�HIIHFW�RQ�YHJHWDWLRQ
JURZWK���$OWHUQDWLYHV���DQG��D�ZRXOG
SURGXFH�WKH�KLJKHVW�WLPEHU�KDUYHVWV�DQG
$OWHUQDWLYH���WKH�ORZHVW���$OWHUQDWLYHV��
DQG��D�ZRXOG�KDUYHVW�PRUH�WKDQ�D�WKLUG�RI
WKH�ODWH�VHUDO�VWDQGV�LQ�WKH�ILUVW����\HDUV�RI
WKH�6<3���$OWHUQDWLYH���ZRXOG�KDUYHVW�PRUH
WKDQ�D�IRXUWK�

%DVHG�RQ�WKHVH�IDFWRUV��$OWHUQDWLYHV���DQG
�D��DQG��WR�D�VRPHZKDW�OHVVHU�H[WHQW�
$OWHUQDWLYH����ZRXOG�KDYH�WKH�JUHDWHVW
HIIHFW�RQ�YHJHWDWLRQ���7KH\�ZRXOG�UHVXOW�LQ
PRUH�HDUO\�VHUDO�VWDQGV��OHVV�VWUXFWXUDO
GLYHUVLW\��DQG�PRUH�IUDJPHQWDWLRQ�WKDQ
$OWHUQDWLYH�����$OWHUQDWLYH���ZRXOG�KDYH
HIIHFWV�DW�DQ�LQWHUPHGLDWH�OHYHO�

�������� 1DWXUDO�9HJHWDWLRQ

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
7KH�VWDWH�DQG�IHGHUDO�DVVXPSWLRQV�IRU
DVVHVVLQJ�HQYLURQPHQWDO�LPSDFWV�WR�DTXDWLF
UHVRXUFHV�XQGHU�WKH�1R�DFWLRQ�DOWHUQDWLYHV
GLIIHU�GXH�GLIIHUHQFHV�LQ�DQDO\VLV�DSSURDFK
UHTXLUHG�E\�&(4$�DQG�1(3$���&(4$
LPSOHPHQWLQJ�UHJXODWLRQV�UHTXLUH�WKDW�DQ
(,5�GLVFXVV�§WKH�H[LVWLQJ�FRQGLWLRQV��DV�ZHOO

DV�ZKDW�ZRXOG�EH�UHDVRQDEO\�H[SHFWHG�WR
RFFXU�LQ�WKH�IRUHVHHDEOH�IXWXUH�LI�WKH�SURMHFW
ZHUH�QRW�DSSURYHG¨�>���&�&�5���������G����@�
&(4$�GRHV�QRW�UHTXLUH�HLWKHU�D�SURMHFWLRQ
LQWR�WKH�ORQJ�WHUP�IXWXUH�WKDW�FRXOG�EH
GHHPHG�WR�EH�VSHFXODWLYH��QRU�GRHV�LW
UHTXLUH�D�TXDQWLWDWLYH�DQDO\VLV�RI�WKH�1R
3URMHFW�DOWHUQDWLYH�IRU�FRPSDULVRQ�ZLWK�WKH
RWKHU�DOWHUQDWLYHV���$FFRUGLQJO\��WKH�&')
YHUVLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�DQDO\]HG�KHUH�FRQWHPSODWHV
RQO\�WKH�VKRUW�WHUP�DQG�LV�EDVHG�RQ
LQGLYLGXDO�7+3V�WKDW�ZRXOG�EH�HYDOXDWHG
FDVH�E\�FDVH���7KH�&')�YHUVLRQ�RI�1R
$FWLRQ�1R�3URMHFW�GRHV�QRW�DWWHPSW�WR
IRUHFDVW�KRZ�3$/&2ªV�HQWLUH�SURSHUW\
ZRXOG�ORRN�LQ����\HDUV��WKH�OHQJWK�RI�WKH
SURSRVHG�,73����6LQFH�LW�LV�XQNQRZQ�KRZ
PDQ\�7+3V�WKHUH�ZRXOG�EH��ZKHUH�WKH\
ZRXOG�OLH�JHRJUDSKLFDOO\��DQG�KRZ�WKH\
ZRXOG�GLIIHU�LQ�GHWDLO��QR�TXDQWLWDWLYH
DQDO\VLV�RI�7+3V�LV�SUHVHQWHG��VHH�6HFWLRQ
�����

7KH�OLNHO\�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH
ZRXOG�FRQVLVW�RI�3$/&2�RSHUDWLQJ�LQ�D
PDQQHU�VLPLODU�WR�FXUUHQW�7+3�SUDFWLFHV
DQG�VXEMHFW�WR�H[LVWLQJ�&')�UHJXODWRU\
DXWKRULW\���,Q�UHYLHZLQJ�LQGLYLGXDO�7+3V�
&')�LV�UHTXLUHG�WR�FRPSO\�ZLWK�WKH�)3$�
)35V��DQG�&(4$�WKURXJK�LWV�FHUWLILHG
IXQFWLRQDO�HTXLYDOHQW�SURJUDP��VHH�6HFWLRQ
�������7KH�VSHFLILF�FULWHULD�IRU�HYDOXDWLQJ
7+3V�FRQWDLQHG�LQ�WKH�)35V�DUH�FRPELQHG
ZLWK�WKH�FDVH�E\�FDVH�HYDOXDWLRQ�RI�HDFK
7+3�IRU�VLJQLILFDQW�HIIHFWV�RQ�WKH
HQYLURQPHQW�IROORZHG�E\�FRQVLGHUDWLRQ�RI
DOWHUQDWLYHV�DQG�PLWLJDWLRQ�PHDVXUHV�WR
VXEVWDQWLDOO\�OHVVHQ�WKRVH�HIIHFWV���8QGHU
&(4$�DQG�WKH�)35V��&')�PXVW�QRW
DSSURYH�D�SURMHFW�LQFOXGLQJ�D�7+3�DV
SURSRVHG�LI�LW�ZRXOG�FDXVH�D�VLJQLILFDQW
HIIHFW�RQ�WKH�HQYLURQPHQW��DQG�WKHUH�LV�D
IHDVLEOH�DOWHUQDWLYH�RU�IHDVLEOH�PLWLJDWLRQ
PHDVXUH�DYDLODEOH�WR�DYRLG�RU�PLWLJDWH�WKH
HIIHFW���$Q�DGYHUVH�HIIHFW�RQ�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG�EH
D�VLJQLILFDQW�HIIHFW�XQGHU�&(4$�
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,Q�DGGLWLRQ��WKH�SUHVHQW�)35V�SURYLGH�WKDW
WKH�'LUHFWRU�RI�&')�VKDOO�GLVDSSURYH�D
WLPEHU�KDUYHVWLQJ�SODQ�DV�QRW�FRQIRUPLQJ�WR
WKH�UXOHV�LI��DPRQJ�RWKHU�WKLQJV��WKH�SODQ
ZRXOG�UHVXOW�LQ�HLWKHU�D�WDNLQJ�RU�D�ILQGLQJ
RI�MHRSDUG\�RI�ZLOGOLIH�VSHFLHV�OLVWHG�DV�UDUH�
WKUHDWHQHG��RU�HQGDQJHUHG�E\�WKH�)LVK�DQG
*DPH�&RPPLVVLRQ�RU�D�IHGHUDO�ILVK�RU
ZLOGOLIH�DJHQF\�RU�ZRXOG�FDXVH�VLJQLILFDQW�
ORQJ�WHUP�GDPDJH�WR�OLVWHG�VSHFLHV���7R
PDNH�D�GHWHUPLQDWLRQ�DV�WR�WKH�HIIHFW�RI�D
7+3�RQ�OLVWHG�ILVK�RU�ZLOGOLIH�VSHFLHV��&')
URXWLQHO\�FRQVXOWV�ZLWK�VWDWH�DQG�QRWLILHV
IHGHUDO�ILVK�DQG�ZLOGOLIH�DJHQFLHV���7KHVH
SURFHVVHV�DQG�LQGHSHQGHQW�LQWHUQDO�UHYLHZ
E\�&')�ELRORJLVWV�FDQ�UHVXOW�LQ�D�7+3
FRQWDLQLQJ�DGGLWLRQDO�VLWH�VSHFLILF
PLWLJDWLRQ�PHDVXUHV�VLPLODU�WR�WKH�RQHV
GHVFULEHG�LQ�WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW���&')�EHOLHYHV�WKDW�LWV�H[LVWLQJ
SURFHVV�XVLQJ�WKH�)35V�DQG�WKH�&(4$�7+3
E\�7+3�UHYLHZ�DQG�PLWLJDWLRQ�DUH�VXIILFLHQW
WR�DYRLG�WDNH�RI�OLVWHG�VSHFLHV�

7KH�PLWLJDWLRQ�E\�ZKLFK�DQ�LQGLYLGXDO�7+3
LV�GHWHUPLQHG�WR�FRPSO\�ZLWK�)35V��WKH
IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�ILUVW�E\
FRPSOLDQFH�ZLWK�VSHFLILF�VWDQGDUGV�LQ�WKH
)35V�DQG�WKHQ�E\�GHYHORSPHQW�RI�VLWH
VSHFLILF�PLWLJDWLRQ�PHDVXUHV�LQ�UHVSRQVH�WR
VLJQLILFDQW�HIIHFWV�LGHQWLILHG�LQ�WKH�&(4$
IXQFWLRQDO�HTXLYDOHQW�HQYLURQPHQWDO
DQDO\VLV�RI�WKH�LQGLYLGXDO�7+3���$�ZLGH
YDULHW\�RI�GHWDLOHG�PLWLJDWLRQ�PHDVXUHV
WDLORUHG�WR�ORFDO�FRQGLWLRQV�LV�DSSOLHG�ZLWK
WKH�SXUSRVH�RI�DYRLGLQJ�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�DQG�WDNH�RI�OLVWHG
VSHFLHV���0HDVXUHV�LQFOXGH��EXW�DUH�QRW
OLPLWHG�WR��FRQVLGHUDWLRQ�RI�VORSH�VWDELOLW\�
HURVLRQ�KD]DUG��URDG�DQG�VNLG�WUDLO�ORFDWLRQ�
:/3=�ZLGWK��%03V�RQ�KLOOVORSHV�DQG
ZLWKLQ�:/3=V��DQG�ZLOGOLIH�DQG�ILVK
KDELWDW���&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HIIHFWV�RI�LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG
WR�EH�PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ
VLJQLILFDQW�WKURXJK�LPSOHPHQWDWLRQ�RI�WKH
1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH���,Q�VRPH
FDVHV��&')�PD\�GHWHUPLQH�WKDW�LW�LV�QRW

IHDVLEOH�WR�PLWLJDWH�D�VLJQLILFDQW�HIIHFW�RI�D
7+3�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW���,Q
VXFK�D�VLWXDWLRQ��&')�ZRXOG�KDYH�WR
GHWHUPLQH�ZKHWKHU�VSHFLILF�SURYLVLRQV�RI�WKH
)35V�VXFK�DV�QRW�DOORZLQJ�WDNH�RI�D�OLVWHG
WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�ZRXOG
SURKLELW�&')�IURP�DSSURYLQJ�WKH�7+3���,I
DSSURYDO�LV�QRW�VSHFLILFDOO\�SURKLELWHG��&')
ZRXOG�KDYH�WR�ZHLJK�D�YDULHW\�RI�SRWHQWLDOO\
FRPSHWLQJ�SXEOLF�SROLFLHV�LQ�GHFLGLQJ
ZKHWKHU�WR�DSSURYH�WKH�7+3���$�7+3�ZLWK�D
VLJQLILFDQW�UHPDLQLQJ�HIIHFW�FRXOG�EH
DSSURYHG�ZLWK�D�VWDWHPHQW�RI�RYHUULGLQJ
FRQVLGHUDWLRQV��EXW�VXFK�DQ�DSSURYDO�ZRXOG
EH�H[SHFWHG�WR�EH�UDUH�

$V�QRWHG�LQ�6HFWLRQ������XQGHU�1(3$��WKH
GHJUHH�RI�DQDO\VLV�GHYRWHG�WR�HDFK
DOWHUQDWLYH�LQ�WKH�(,6�ZLOO�EH�VXEVWDQWLDOO\
VLPLODU�WR�WKDW�GHYRWHG�WR�WKH�3URSRVHG
$FWLRQ�3URSRVHG�3URMHFW���7KH�IHGHUDO
DJHQFLHV�UHFRJQL]H�WKDW�D�ZLGH�YDULHW\�RI
SRWHQWLDO�VWUDWHJLHV�FRXOG�EH�DSSOLHG�WKDW
FRXOG�UHSUHVHQW�D�1R�$FWLRQ�1R�3URMHFW
VFHQDULR�DQG�WKDW�WKH\�ZRXOG�LQYROYH
FRQVLGHUDWLRQ�RI�WKH�VDPH�PLWLJDWLRQ
PHDVXUHV�DV�GHVFULEHG�DERYH���)RU�WKH
SXUSRVHV�RI�DQDO\VLV�XQGHU�1(3$��KRZHYHU�
WKHVH�DGGLWLRQDO�PLWLJDWLRQ�PHDVXUHV�DUH
UHSUHVHQWHG�DV�50=V��UDWKHU�WKDQ
PDQDJHPHQW�RSWLRQV�GHYHORSHG�IRU�VLWH�
VSHFLILF�FRQGLWLRQV���&RQVHTXHQWO\��WKH
DQDO\VLV�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�FRQVLGHUV�WKH�LPSOHPHQWDWLRQ�RI
ZLGH��QR�KDUYHVW�50=V�DV�ZHOO�DV
UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�JURZWK
UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV�RYHU�WKH
VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI�50=�ZLGWK
DUH�FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH�LW�LV
H[SHFWHG�WKDW�DGHTXDWH�EXIIHU�ZLGWKV�FRXOG
YDU\�DV�D�UHVXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ
3$/&2�ODQGV�

8QGHU�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�
WLPEHU�KDUYHVW�ZRXOG�QRW�EH�DOORZHG�RQ
DSSUR[LPDWHO\��������DFUHV�RI�3$/&2
ODQGV��LQFOXGLQJ�DSSUR[LPDWHO\��������DFUHV
RI�50=�DQG�������DFUHV�RI�UHGZRRG�ROG
JURZWK���,Q�DGGLWLRQ��WKHUH�ZRXOG�EH�DQ
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XQNQRZQ�DPRXQW�RI�UHVLGXDO�UHGZRRG�
SRVVLEO\�RFFXSLHG�E\�PDUEOHG�PXUUHOHWV�
WKDW�DOVR�ZRXOG�QRW�EH�DYDLODEOH�IRU�WLPEHU
KDUYHVW���7KHUH�ZRXOG�EH�VRPH�KDUYHVW�RI
RWKHU�ROG�JURZWK�DQG�UHVLGXDO�ROG�JURZWK
DQG�WKHUH�PD\�EH�VRPH�ORVV�RI�WUHHV�WR
ZLQGWKURZ�ZKHUH�QHZ�FOHDUFXWV�ERUGHU�ROG�
JURZWK�DUHDV��DV�ZHOO�DV�VRPH�ORVV�RI�ODUJH
GRZQ�ORJV�DQG�SRWHQWLDO�VQDJV�IURP�VDOYDJH
KDUYHVWV���2YHU�WKH�QH[W����WR�����\HDUV�
IRUHVWV�ZLWKLQ�WKH�ULSDULDQ�PDQDJHPHQW
]RQHV�ZRXOG�GHYHORS�LQWR�ODWH�VHUDO�IRUHVWV�
LQFUHDVLQJ�YHJHWDWLYH�DQG�VWUXFWXUDO
GLYHUVLW\��DQG�UHGXFLQJ�IUDJPHQWDWLRQ�RI
ROG�JURZWK�VWDQGV�WR�VRPH�H[WHQW���7KH
UHPDLQGHU�RI�3$/&2�ODQGV��DSSUR[LPDWHO\
��������DFUHV��DQG�DSSUR[LPDWHO\
������DFUHV�RI�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�ZRXOG�EH�LQWHQVLYHO\�PDQDJHG�IRU
WLPEHU�SURGXFWLRQ���7KHUHIRUH��WKHUH�ZRXOG
FRQWLQXH�WR�EH�ODUJH�DUHDV�RI�HDUO\�DQG�PLG�
VHUDO�VWDQGV�DQG�WKH�UHPDLQLQJ�ROG�JURZWK
IRUHVW�ZRXOG�EH�LVRODWHG�IURP�RWKHU�ROG
JURZWK��H[LVWLQJ�LQ�D�IUDJPHQWHG
HQYLURQPHQW�FRQQHFWHG�RQO\�E\�WKH�ULSDULDQ
PDQDJHPHQW�]RQHV���,Q�WKLV�IUDJPHQWHG
HQYLURQPHQW��ROG�JURZWK�DQG�ULSDULDQ
VWDQGV�ZRXOG�EH�DW�JUHDWHU�ULVN�IURP�ZLQG
GDPDJH�WKDQ�ZRXOG�EH�WKH�FDVH�IRU
DOWHUQDWLYHV�ZKLFK�SURYLGH�IRU�DQ
XQIUDJPHQWHG�ODQGVFDSH���$SSUR[LPDWHO\
���SHUFHQW�RI�WKH�KDUYHVWDEOH�SRUWLRQ�RI
3$/&2ªV�ODQGV�ZRXOG�EH�UHFHQW�FOHDUFXWV�DW
DQ\�WLPH���)RUHVW�FRPPXQLWLHV�XQGHU�WKLV
W\SH�RI�WLPEHU�PDQDJHPHQW�VXSSRUW�IHZHU
VSHFLHV�LQ�WKH�WUHH�DQG�ORZHU�VWUDWD�DQG
KDYH�PXFK�OHVV�VWUXFWXUDO�GLYHUVLW\�WKDQ
ROG�JURZWK�IRUHVWV��)(0$7����������(YHQ
DJH�WLPEHU�KDUYHVWLQJ�UHPRYHV�HQWLUH�SODQW
VWUDWD��DV�LQWHQVLYH�ILUH�FDQ��EXW�OHDYHV
IHZHU�ODUJH�GLDPHWHU�VQDJV���6XEVHTXHQW
UHIRUHVWDWLRQ�DQG�YHJHWDWLRQ�FRQWURO
H[FOXGHV�PDQ\�QDWLYH�VKUXEV�DQG�WUHHV�
UHGXFLQJ�GLYHUVLW\���7KH�FRQYHUVLRQ�RI�VRPH
KDUGZRRG�VWDQGV��PL[HG�FRQLIHU�KDUGZRRG
VWDQGV��DQG�JUDVVODQG�WKDW�UHVXOWHG�IURP
KXPDQ�DFWLYLW\�WR�FRQLIHU�VWDQGV�ZRXOG
UHGXFH�WKHVH�SODQW�FRPPXQLWLHV�VRPHZKDW�
7KH�DPRXQW�RI�UHGZRRG�DQG�'RXJODV�ILU

ZRXOG�QRW�FKDQJH���7KH�PDMRU�HIIHFWV�ZRXOG
EH�RQ�WKH�ODWH�VHUDO��LQFOXGLQJ�ROG�JURZWK�
FRPSRQHQW�RI�WKH�UHGZRRG�DQG�'RXJODV�ILU
SODQW�FRPPXQLWLHV�

7DEOH�������VKRZV�WKH�VHUDO�VWDJHV�E\�IRUHVW
W\SH�IRU�\HDUV��������DQG����RQ�3$/&2�ODQG
DQG�RQ�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQG�FRPELQHG���2OG�JURZWK
ZRXOG�GHFUHDVH�E\�DERXW�RQH�WKLUG��DOO�RI
ZKLFK�ZRXOG�EH�'RXJODV�ILU���DQG�VWDQGV
ZLWK�UHVLGXDO�ROG�JURZWK�WUHHV��UHGZRRG
DQG�'RXJODV�ILU��ZRXOG�GHFUHDVH�E\�DERXW
RQH�KDOI��ZKLOH�HDUO\�VHUDO��\RXQJ�IRUHVW�
DQG�PLG�VHUDO�VWDQGV�ZRXOG�LQFUHDVH���2OG
'RXJODV�ILU�VWDQGV�DUH�IDLUO\�ZHOO
UHSUHVHQWHG�LQ�WKH�UHJLRQ���7KH�PRGHO�XVHG
WR�SUHGLFW�VHUDO�VWDJHV�V\VWHPDWLFDOO\
PLVFDOFXODWHV�WKH�DPRXQW�RI�ODWH�VHUDO
VWDQGV�LQ�WKH�RXWHU�\HDUV���2QFH�ODWH�VHUDO
VWDQGV�UHDFK�D�FHUWDLQ�VL]H�WKH�PRGHO�PRYHV
WKH�VWDQG�LQWR�WKH�PLG�VXFFHVVLRQDO�VWDJH�
7KHUHIRUH��WKHUH�LV�OLNHO\�WR�EH�PRUH�ODWH
VHUDO�DQG�OHVV�PLG�VHUDO�IRUHVW�WKDQ�7DEOH
������VKRZV���+DUGZRRG�GHFOLQHV�E\�DERXW
������DFUHV�RU�DERXW�WZR�WKLUGV�RYHU���
\HDUV���7KHVH�KDUGZRRG�VWDQGV�ZLOO�EH
FRQYHUWHG�WR�UHGZRRG�RU�PL[HG�FRQLIHU
IRUHVW��ZKLFK�WKH\�PD\�KDYH�EHHQ
RULJLQDOO\���+DUGZRRG�LV�ZHOO�GLVWULEXWHG
UHJLRQDOO\���3UDLULH�DFUHDJH�GHFOLQHV�IURP
������DFUHV�DW�\HDU���WR�������DFUHV�DW�\HDU
�����7KLV�GHFOLQH�UHIOHFWV�WKH�IDFW�WKDW�VRPH
DUHDV�PDSSHG�DV�SUDLULH�DUH�GHJUDGHG�IRUHVW
ODQGV�WKDW�DUH�LQWHQGHG�IRU�UHIRUHVWDWLRQ�
7KH�QXPEHUV�DOVR�UHIOHFW�WKH�IDFW�WKDW�WKH
)5(,*+76�PRGHO�LV�RULHQWHG�WRZDUGV
H[LVWLQJ�IRUHVWV�DQG�PRGHOV�SUDLULH�KDELWDW
ZHOO���:HWODQG�DQG�ULSDULDQ�DUHDV�DUH
GHVFULEHG�LQ�6HFWLRQ�������,Q�JHQHUDO�
KDELWDWV�WKDW�DGG�GLYHUVLW\��VXFK�DV
KDUGZRRGV�DQG�SUDLULH��ZLOO�EH�UHGXFHG�RYHU
WLPH��DOWKRXJK�3$/&2�ODQGV�ZRXOG�VWLOO
FRQWULEXWH�WR�ORFDO�DQG�UHJLRQDO�YHJHWDWLRQ
SDWWHUQV��,QYDVLYH�DQG�QR[LRXV�ZHHGV�ZRXOG
FRQWLQXH�WR�KDYH�WKH�SRWHQWLDO�WR�RFFXS\
VRPH�VLWHV��DOWKRXJK�FRQWURO�HIIRUWV�ZRXOG
FRQWLQXH��$OWHUQDWLYH���ZRXOG�KDYH�WKH
VHFRQG�KLJKHVW�SRWHQWLDO�IRU�LQYDVLYH�ZHHGV
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EHFDXVH�LW�KDV�WKH�VHFRQG�KLJKHVW�DFUHDJH
KDUYHVWHG�DIWHU�$OWHUQDWLYHV���DQG��D�

7KH�DFUHV�DYDLODEOH�IRU�KDUYHVW�DQG�
WKHUHIRUH��WKH�DPRXQW�RI�HDUO\��PLG���DQG
ODWH�VHUDO�IRUHVW�WKDW�FDQ�EH�H[SHFWHG�RYHU
WKH����\HDU�SHULRG��DUH�SDUWO\�EDVHG�RQ�WKH
DPRXQW�RI�DUHD�ZLWKLQ�ULSDULDQ�EXIIHUV�
+RZHYHU��WKHUH�LV�XQFHUWDLQW\�DV�WR�WKH
DPRXQW�RI�3$/&2�ODQG�WKDW�ZRXOG�DFWXDOO\
EH�LQFOXGHG�LQ�ULSDULDQ�EXIIHUV�XQGHU�WKLV
DOWHUQDWLYH�VLQFH�WKH\�UDQJH�IURP�����WR
��������WR������DQG����WR�����IHHW�RQ�&ODVV�,
WR�,,,�VWUHDPV��UHVSHFWLYHO\���)LHOG�GDWD�IURP
RQH�ZDWHUVKHG�RQ�3$/&2�SURSHUW\�DQG
H[SHULHQFH�ZLWK�VLPLODU�EXIIHUV�RQ�IHGHUDO
ODQGV�DOVR�LQGLFDWH�WKDW�WKHUH�DUH�PRUH
&ODVV�,,,�VWUHDPV�WKDQ�FDQ�EH�GHWHFWHG�IURP
PDSV�DQG�DHULDO�SKRWRJUDSKV���)RU�H[DPSOH�
LQ�WKH�)UHVKZDWHU�&UHHN�ZDWHUVKHG��ILHOG
H[DPLQDWLRQ�VKRZHG�WKDW�WKHUH�DUH
DSSUR[LPDWHO\����SHUFHQW�PRUH�&ODVV�,,,
VWUHDPV�WKDQ�ZHUH�PDSSHG���,I�WKLV�LV�WKH
FDVH�DFURVV�WKH�RZQHUVKLS��IDU�IHZHU�DFUHV
ZRXOG�EH�DYDLODEOH�IRU�KDUYHVW���$OVR�
H[SHULHQFH�RQ�1DWLRQDO�)RUHVW�6\VWHP�ODQG
VKRZV�WKDW�WKH�ODUJH�QHWZRUN�RI�ULSDULDQ
UHVHUYHV��DSSUR[LPDWHO\����SHUFHQW�RI�WKH
ODQG�EDVH��UHVXOWV�LQ�LVRODWLQJ�PDQ\�VPDOO�
SDWFKHV�RI�IRUHVW�WHFKQLFDOO\�DYDLODEOH�IRU
KDUYHVW���0DQ\�RI�WKHVH�DUHDV�FDQQRW�EH
UHDFKHG�ZLWK�JURXQG�EDVHG�RU�FDEOH
V\VWHPV��KRZHYHU��ZKLFK�IXUWKHU�UHGXFHV
WKH�DUHD�DFWXDOO\�DYDLODEOH�IRU�KDUYHVW
�3HUVRQDO�FRPPXQLFDWLRQ��3���+LFNV�
6LVNL\RX�1DWLRQDO�)RUHVW�DQG�0���:LOVRQ�
0W���%DNHU�6QRTXDOPLH�1DWLRQDO�)RUHVW��
7RJHWKHU��WKHVH�UHGXFWLRQV�LQ�KDUYHVW�ZRXOG
UHVXOW�LQ�PRUH�ODWH�VHUDO�IRUHVW�DQG�OHVV
HDUO\�DQG�PLG�VHUDO�IRUHVW�RYHU�WKH�QH[W���
\HDUV�WKDQ�LV�HVWLPDWHG�KHUH���2Q�WKH�RWKHU
KDQG��EXIIHU�ZLGWKV�PD\�EH�RQO\�KDOI�WKH
GLVWDQFHV�PRGHOHG�IRU�WKLV�DOWHUQDWLYH������
����DQG����IHHW�RQ�&ODVV�,��,,��DQG�,,,
VWUHDPV��UHVSHFWLYHO\��LQVWHDG�RI����������
DQG�����IHHW���7KLV�ZRXOG�PRUH�WKDQ
FRPSHQVDWH�IRU�WKH�DGGHG�&ODVV�,,,�VWUHDP
EXIIHUV��UHVXOWLQJ�LQ�PRUH�KDUYHVW��OHVV�ODWHU

VHUDO�IRUHVW�DQG�PRUH�HDUO\�DQG�PLG�VHUDO
IRUHVW�WKDQ�ZDV�PRGHOHG�

$SSUR[LPDWHO\�������DFUHV�RI�(ON�5LYHU
7LPEHU�&RPSDQ\�ODQGV�ZRXOG�FRQWLQXH�WR
EH�PDQDJHG�IRU��WLPEHU���1RQH�RI�WKHVH
ODQGV�ZRXOG�EH�ZLWKGUDZQ�IURP�KDUYHVW�WR
EXIIHU�H[LVWLQJ�ROG�JURZWK�VWDQGV���7KLV
PD\�UHVXOW�LQ�LQFUHDVHG�ZLQGWKURZ�RI�ROG�
JURZWK�WUHHV�ZKHQ�(ON�5LYHU�7LPEHU
&RPSDQ\�KDUYHVWV�VWDQGV�DGMDFHQW�WR
3$/&2�SURSHUW\�FRQWDLQLQJ�ROG�JURZWK�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
8QGHU�$OWHUQDWLYH����WKHUH�ZRXOG�EH�QR
KDUYHVW�RQ�DSSUR[LPDWHO\��������DFUHV�RI
3$/&2�ODQG���LQFOXGLQJ�������DFUHV�RI�QR�
KDUYHVW�VWUHDP�EXIIHUV�DQG�������DFUHV�LQ
00&$V��7DEOH����������$SSUR[LPDWHO\
�������DFUHV�ZRXOG�EH�VHOHFWLYHO\�KDUYHVWHG
50=�WR�SURWHFW�ULSDULDQ�KDELWDW���7KH
ULSDULDQ�DUHDV�ZRXOG�KDYH�LQGLYLGXDO�WUHH
KDUYHVW�DV�RIWHQ�DV�HYHU\����\HDUV�H[FHSW
ZLWKLQ�WKH�UHVWULFWHG�KDUYHVW�EDQG��VHH
6HFWLRQ�����IRU�D�GLVFXVVLRQ�RI�EXIIHU
UHTXLUHPHQWV����7KH�REMHFWLYH�ZRXOG�EH�WR
GHYHORS�RU�UHWDLQ�D�PXOWL�OD\HU�WUHH�FDQRS\
ZLWK�ODUJH�WUHHV��GRZQ�ZRRG��DQG�VQDJV�
%RWK�YHJHWDWLYH�DQG�VWUXFWXUDO�GLYHUVLW\
ZRXOG�EH�KLJKHU�WKDQ�LQ�WKH�LQWHQVLYHO\
PDQDJHG�DUHDV�EXW�OHVV�WKDQ�LQ�WKH�PXFK
ODUJHU�QR�KDUYHVW�ULSDULDQ�UHVHUYHV
SURSRVHG�LQ�$OWHUQDWLYH�����$W�OHDVW
���SHUFHQW�RI�3$/&2ªV�ODQGV�LQ�HDFK
ZDWHUVKHG�ZRXOG�EH�PDLQWDLQHG�DV�ODWH
VHUDO�IRUHVW��EXW�DSSUR[LPDWHO\����SHUFHQW
RI�UHVLGXDO�ROG�JURZWK�ZRXOG�EH�KDUYHVWHG
ZLWKLQ�WKH�ILUVW����\HDUV�RI�WKH�6<3��7DEOH
���������$ERXW����SHUFHQW�RI�UHVLGXDO
'RXJODV�ILU�ZRXOG�UHPDLQ�DW�ERWK����DQG���
\HDUV���$ERXW����DQG����SHUFHQW�RI�UHVLGXDO
UHGZRRG�ZRXOG�UHPDLQ�DW�\HDUV����DQG����
UHVSHFWLYHO\���$ERXW����SHUFHQW�DQG���
SHUFHQW�RI�ROG�JURZWK�'RXJODV�ILU�ZRXOG
UHPDLQ�DW�\HDUV����DQG�����UHVSHFWLYHO\�
$ERXW����SHUFHQW�RI�ROG�JURZWK�UHGZRRG
RXWVLGH�RI�WKH�+HDGZDWHUV�5HVHUYH�ZRXOG
UHPDLQ�DW�\HDUV����DQG����
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2OG�JURZWK�ZLWKLQ�WKH�������DFUH
+HDGZDWHUV�5HVHUYH�ZRXOG�EH�SUHVHUYHG
DQG�\RXQJ�VWDQGV�ZLWKLQ�WKH�5HVHUYH�
ZKLFK�ZRXOG�LQFOXGH�ODQGV�WUDQVIHUUHG�IURP
WKH�(ON�5LYHU�7LPEHU�&RPSDQ\��ZRXOG
GHYHORS�LQWR�ROG�JURZWK�RYHU�WKH�QH[W�����WR
����\HDUV���,Q�WKH�PHDQWLPH��WKH\�ZRXOG
SURYLGH�D�EXIIHU��SURWHFWLQJ�WKH�H[LVWLQJ�ROG�
JURZWK�WUHHV�IURP�ZLQGWKURZ���7KH
UHPDLQGHU�RI�3$/&2�ODQGV��DSSUR[LPDWHO\
��������DFUHV��ZKLFK�ZRXOG�LQFOXGH�ODQGV
WUDQVIHUUHG�IURP�WKH�(ON�5LYHU�7LPEHU
&RPSDQ\��ZRXOG�EH�LQWHQVLYHO\�PDQDJHG
IRU�WLPEHU�SURGXFWLRQ���7KHUHIRUH��WKHVH
UHPDLQLQJ�ROG�JURZWK�VWDQGV�ZRXOG�ODUJHO\
EH�LVRODWHG�IURP�RWKHU�ROG�JURZWK�DUHDV�E\
WKH�HDUO\�DQG�PLG�VHUDO�VWDQGV���,Q�WKLV
IUDJPHQWHG�HQYLURQPHQW�WKH\�ZRXOG�EH�DW
VRPHZKDW�JUHDWHU�ULVN�IURP�ZLQG�GDPDJH
WKDQ�ZRXOG�EH�WKH�FDVH�IRU�DOWHUQDWLYHV
ZKLFK�SURYLGH�IRU�DQ�XQIUDJPHQWHG
ODQGVFDSH�

7DEOH�������VKRZV�WKH�VHUDO�VWDJHV�E\�IRUHVW
W\SH�IRU�\HDUV������������DQG�����RQ�3$/&2
ODQG�DQG�RQ�3$/&2�ODQG�SOXV�WKH�5HVHUYH�
0RVW�RI�WKH�ROG�JURZWK�DQG�VWDQGV�ZLWK
UHVLGXDO�ROG�JURZWK�WUHHV�RXWVLGH�RI�WKH
5HVHUYH�ZLOO�EH�KDUYHVWHG��ODWH�VHUDO�IRUHVW
ZRXOG�GHFUHDVH�E\�DERXW�RQH�WKLUG��ZKLOH
HDUO\�DQG�PLG�VHUDO�VWDQGV�ZLOO�LQFUHDVH�
+DUGZRRG�FRQYHUVLRQ�ZRXOG�EH�VLPLODU�WR
$OWHUQDWLYH����EXW�PRUH�JUDVVODQG�ZRXOG�EH
FRQYHUWHG�WR�FRQLIHUV���$V�GHVFULEHG�XQGHU
$OWHUQDWLYH����WKH�DUHDV�FRQYHUWHG�WR
FRQLIHURXV�IRUHVW�ZHUH�OLNHO\�WKDW�YHJHWDWLRQ
W\SH�RULJLQDOO\���/HVV�ULSDULDQ�DUHD�ZRXOG
EH�SURWHFWHG��VHH�6HFWLRQ������WKDQ�XQGHU
$OWHUQDWLYH����0XFK�RI�WKH�DUHD�KDUYHVWHG
QHDU�VWUHDPV��KRZHYHU��ZRXOG�QRW�EH�WUXH
ULSDULDQ�KDELWDW���7KDW�LV��WKHVH�DUHDV�PD\
LQIOXHQFH�QHDU�VWUHDP�KDELWDW�EXW�WKH\�DUH
RIWHQ�QRW�GLVWLQFWLYH�YHJHWDWLRQ�W\SHV
LQIOXHQFHG�E\�WKH�SUHVHQFH�RI�VWUHDP�ZDWHU�
(IIHFWV�RQ�ZHWODQGV�DUH�GLVFXVVHG�LQ
6HFWLRQ�������0RVW�ZHWODQGV�ZRXOG�EH
SURWHFWHG�ZLWKLQ�50=V���,Q�JHQHUDO�
KDELWDWV�WKDW�DGG�GLYHUVLW\��VXFK�DV�ROG�
JURZWK��KDUGZRRGV��DQG�SUDLULH��ZRXOG

GHFOLQH�RYHU�WLPH���$GGLWLRQDOO\��ROG�JURZWK
'RXJODV�ILU�VWDQGV�DUH�IDLUO\�ZHOO
UHSUHVHQWHG�UHJLRQDOO\���$W�WKH�HQG�RI���
\HDUV�WKH�DUHD�RXWVLGH�RI�00&$V�DQG�50=V
RQ�3$/&2�RZQHUVKLS�ZRXOG�EH�GRPLQDWHG
E\�HDUO\�DQG�PLG�VHUDO�IRUHVWV���7KH
UHGXFWLRQ�LQ�SUDLULHV�DQG�KDUGZRRG�ZRXOG
UHIOHFW�FRQYHUVLRQ�EDFN�WR�WKHLU�RULJLQDO
FRQLIHURXV�KDELWDW���'HVSLWH�WKHVH�FKDQJHV�
3$/&2�ODQGV�ZRXOG�VWLOO�FRQWULEXWH�WR�ORFDO
DQG�UHJLRQDO�QDWXUDO�YHJHWDWLRQ�SDWWHUQV�
,QYDVLYH�DQG�QR[LRXV�ZHHGV�ZRXOG�FRQWLQXH
WR�KDYH�WKH�SRWHQWLDO�WR�RFFXS\�VRPH�VLWHV�
DOWKRXJK�FRQWURO�HIIRUWV�ZRXOG�FRQWLQXH�
$OWHUQDWLYH���ZRXOG�KDYH�WKH�KLJKHVW
SRWHQWLDO�IRU�LQYDVLYH�ZHHGV�EHFDXVH�LW�KDV
WKH�KLJKHVW�DFUHDJH�KDUYHVWHG�DIWHU
$OWHUQDWLYHV��D�DQG����UHVSHFWLYHO\���7KH
HIIHFWV�RQ�QDWXUDO�YHJHWDWLRQ�FRPPXQLWLHV
DUH��WKHUHIRUH��FRQVLGHUHG�OHVV�WKDQ
VLJQLILFDQW�

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
$OWHUQDWLYH��D�LV�VLPLODU�WR�$OWHUQDWLYH��
H[FHSW�WKDW�QR�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�ZRXOG�EH�DFTXLUHG���$SSUR[LPDWHO\
�������DFUHV�ZRXOG�QRW�EH�DYDLODEOH�IRU
WLPEHU�KDUYHVW�RQ�3$/&2�ODQGV��QHDUO\�WKH
VDPH�DV�LQ�$OWHUQDWLYH�����7KLV�LQFOXGHV
������DFUHV�LQ�00&$V��7DEOH��������DQG
������DFUHV�LQ�QR�KDUYHVW�50=�RXWVLGH�WKH
00&$V���$SSUR[LPDWHO\��������DFUHV
ZRXOG�EH�VHOHFWLYHO\�KDUYHVWHG�WR�SURWHFW
ULSDULDQ�KDELWDW�DV�GHVFULEHG�IRU
$OWHUQDWLYH�����$SSUR[LPDWHO\���������DFUHV
RQ�3$/&2�DQG�QHDUO\�DOO�RI�WKH�(ON�5LYHU
7LPEHU�&RPSDQ\�ODQGV�ZRXOG�EH�DYDLODEOH
IRU�LQWHQVLYH�WLPEHU�PDQDJHPHQW���6RPH
ROG�JURZWK�WUHHV�LQ�SRUWLRQV�RI�WKH
+HDGZDWHUV�5HVHUYH�QH[W�WR�QHZ�FOHDUFXWV
RQ�WKH�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV
PD\�EH�ORVW�WR�ZLQGWKURZ��VLQFH�WKHVH�ODQGV
ZRXOG�QRW�EH�LQFOXGHG�LQ�WKH�5HVHUYH�DQG
ZRXOG�QRW�SURYLGH�D�EXIIHU���%HFDXVH�WKH\
ZRXOG�FRQWLQXH�WR�EH�PDQDJHG�IRU�WLPEHU
SURGXFWLRQ��WKH\�ZRXOG�QRW�GHYHORS�LQWR�ROG
JURZWK�RYHU�WLPH��DV�LQ�$OWHUQDWLYH���
7DEOH�������VKRZV�WKH�VHUDO�VWDJHV�E\�IRUHVW
W\SH�IRU�\HDUV������������DQG������LQFOXGLQJ
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WKH�������DFUH�UHVHUYH���0RVW�RI�WKH�ROG
JURZWK�DQG�VWDQGV�ZLWK�UHVLGXDO�ROG�JURZWK
WUHHV�RXWVLGH�RI�WKH�5HVHUYH�ZRXOG�EH
KDUYHVWHG��PRVWO\�LQ�WKH�ILUVW����\HDUV�RI
WKH�6<3��ODWH�VHUDO�IRUHVW�ZRXOG�GHFUHDVH�E\
PRUH�WKDQ�RQH�WKLUG�ZKLOH�HDUO\�DQG�PLG�
VHUDO�VWDQGV�ZRXOG�LQFUHDVH���2WKHU�FKDQJHV
LQ�YHJHWDWLRQ�DQG�LQYDVLYH�ZHHGV�DUH�YHU\
VLPLODU�WR�$OWHUQDWLYH�����&RQVHTXHQWO\��WKH
HIIHFWV�RQ�QDWXUDO�YHJHWDWLRQ�FRPPXQLWLHV
ZRXOG�EH�OHVV�WKDQ�VLJQLILFDQW�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
1R�KDUYHVW�ZRXOG�EH�DOORZHG�RQ
DSSUR[LPDWHO\��������DFUHV�RI�3$/&2
ODQGV���7KLV�QR�KDUYHVW�DUHD�ZRXOG�FRQVLVW
RI�DSSUR[LPDWHO\��������DFUHV�RI�ROG�JURZWK
DQG�ROG�JURZWK�UHVLGXDO��LQFOXGLQJ����
EXIIHUV��DQG�DERXW��������DFUHV�RI�QR�FXW
50=�RXWVLGH�RI�WKHVH�DUHDV���2QO\�VHOHFWLYH
KDUYHVW�ZRXOG�RFFXU�RQ�WKH�UHPDLQGHU�RI
3$/&2ªV�SURSHUW\���1R�FOHDUFXWV�RU�RWKHU
HYHQ�DJHG�KDUYHVWLQJ�ZRXOG�EH�DOORZHG����$W
OHDVW����SHUFHQW�RI�3$/&2ªV�ODQGV�ZRXOG�EH
PDLQWDLQHG�DV�ODWH�VHUDO�IRUHVW�DQG�WKH�UHVW
ZRXOG�EH�PDQDJHG�WR�GHYHORS�D�PXOWL�OD\HU
WUHH�FDQRS\�ZLWK�ODUJH�WUHHV��GRZQ�ZRRG�
DQG�VQDJV���2YHU��������DFUHV�RI�UHVLGXDO
ROG�JURZWK�DQG�RYHU�������DFUHV�RI�ROG
JURZWK��ERWK�UHGZRRG�DQG�'RXJODV�ILU�
ZRXOG�QRW�EH�KDUYHVWHG��DQG�QR�VDOYDJH
ZRXOG�RFFXU���7KHUH�ZRXOG�DOVR�EH�����IRRW
EXIIHUV�DURXQG�WKHVH�DUHDV���1R�KDUYHVW
ULSDULDQ�PDQDJHPHQW�]RQHV�ZRXOG�EH
PDLQWDLQHG�RQ�DOO�&ODVV�,��,,��DQG�,,,
VWUHDPV��XQWLO�ZDWHUVKHG�DQDO\VHV�DQG�VLWH�
VSHFLILF�DQDO\VHV�DUH�FRPSOHWHG�
$SSUR[LPDWHO\��������DFUHV�RI�50=�ZRXOG
EH�QR�KDUYHVW��DQG��������DFUHV�ZRXOG�EH
DYDLODEOH�IRU�VHOHFWLYH�KDUYHVW�DIWHU�WKHVH
ZDWHUVKHG�DQDO\VHV�DUH�FRPSOHWH���%RWK
YHJHWDWLYH�DQG�VWUXFWXUDO�GLYHUVLW\�ZRXOG
EH�PXFK�KLJKHU�WKDQ�LQ�WKH�LQWHQVLYHO\
PDQDJHG�DUHDV�XQGHU�$OWHUQDWLYHV��������D�
DQG�����)UDJPHQWDWLRQ�ZRXOG�EH�ORZHU�WKDQ
LQ�RWKHU�DOWHUQDWLYHV��UHGXFLQJ�WKH�ULVN�WR
ROG�JURZWK�VWDQGV�

7DEOH�������VKRZV�WKH�VHUDO�VWDJHV�E\�IRUHVW
W\SH�IRU�\HDUV������������DQG�����RQ�3$/&2
ODQG�DQG�IRU�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV�DQG�WKH�������DFUH�5HVHUYH
FRPELQHG����2OG�JURZWK�DQG�VWDQGV�ZLWK
UHVLGXDO�ROG�JURZWK�WUHHV�RXWVLGH�RI�WKH
5HVHUYH�ZRXOG�GHFUHDVH�E\�RQH�HLJKWK��ODWH
VHUDO�IRUHVW�ZRXOG�PRUH�WKDQ�GRXEOH��PLG�
VHUDO�VWDQGV�ZRXOG�GHFUHDVH��DQG�YHU\�OLWWOH
HDUO\�VHUDO�ZRXOG�UHPDLQ���7KHUH�ZRXOG�EH
OLWWOH�FKDQJH�LQ�ULSDULDQ�RU�ZHWODQG�SODQW
FRPPXQLWLHV���+DUGZRRG�ZRXOG�EH�UHGXFHG
PRUH�WKDQ�XQGHU�$OWHUQDWLYHV��������RU��D�
7KH�PRGHO�SUHGLFWV�WKDW�SUDLULH�DFUHDJH
ZRXOG�LQFUHDVH��OLNHO\�UHIOHFWLQJ�WKH�OHVV
LQWHQVLYH�PDQDJHPHQW�XQGHU�WKLV
DOWHUQDWLYH���0RVW�ZHWODQGV�ZRXOG�EH�ZLWKLQ
50=V��,QYDVLYH�DQG�QR[LRXV�ZHHGV�ZRXOG
FRQWLQXH�WR�KDYH�WKH�SRWHQWLDO�WR�RFFXS\
VRPH�VLWHV��DOWKRXJK�FRQWURO�HIIRUWV�ZRXOG
FRQWLQXH��$OWHUQDWLYH����ZKLFK�KDV�WKH
ORZHVW�DFUHDJH�KDUYHVWHG�RI�DOO�WKH
DOWHUQDWLYHV�DQG�GRHV�QRW�DOORZ
FOHDUFXWWLQJ��ZRXOG�QRW�UHVXOW�LQ�ODUJH
RSHQLQJV�DQG�ZRXOG�KDYH�WKH�OHDVW�ULVN�RI
LQYDVLYH�ZHHGV�RI�DOO�WKH�DOWHUQDWLYHV�
+RZHYHU��WKH�QHHG�IRU�UHSHDWHG�HQWU\
DVVRFLDWHG�ZLWK�VHOHFWLYH�WLPEHU�KDUYHVW
FRXOG�SURGXFH�GLVWXUEHG�VLWHV�VXVFHSWLEOH�WR
LQYDVLYH�RU�QR[LRXV�ZHHG�RFFXSDWLRQ�
2YHUDOO��WKH�HIIHFWV�RQ�QDWXUDO
YHJHWDWLRQ�YHJHWDWLRQ�FRPPXQLWLHV�ZRXOG
EH�OHVV�WKDQ�VLJQLILFDQW�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
$OWHUQDWLYH���SUHVHUYHV�DSSUR[LPDWHO\
�������DFUHV�DV�D�QR�KDUYHVW�SXEOLF�UHVHUYH�
,W�ZRXOG�FRPSULVH�DSSUR[LPDWHO\
�������DFUHV�RI�3$/&2�ODQG�DQG
DSSUR[LPDWHO\�������DFUHV�RI�(ON�5LYHU
7LPEHU�&RPSDQ\�/DQG���7KH�UHPDLQLQJ
3$/&2�ODQGV�ZRXOG�EH�PDQDJHG�DV
GHVFULEHG�LQ�$OWHUQDWLYH�����1R�KDUYHVW
ULSDULDQ�UHVHUYHV�ZRXOG�EH�PDLQWDLQHG�RQ
DSSUR[LPDWHO\�������DFUHV�RXWVLGH�WKH
5HVHUYH���$SSUR[LPDWHO\��������DFUHV�ZRXOG
EH�DYDLODEOH�IRU�VHOHFWLYH�KDUYHVW�
7KHUHIRUH��DERXW���������DFUHV�ZRXOG�EH
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DYDLODEOH�IRU�LQWHQVLYH�WLPEHU�PDQDJHPHQW�
%RWK�YHJHWDWLYH�DQG�VWUXFWXUDO�GLYHUVLW\
ZRXOG�EH�KLJKHU�WKDQ�LQ�WKH�$OWHUQDWLYHV���
���DQG��D���)UDJPHQWDWLRQ�ZRXOG�EH�ORZHU
RYHU�WLPH��EHFDXVH�IHZHU�URDGV�ZRXOG�EH
QHHGHG�LQ�WKH��������DFUH�QR�KDUYHVW
5HVHUYH��ROG�JURZWK�VWDQGV�ZRXOG�EH�DW�WKH
OHDVW�ULVN�IURP�ZLQG�GDPDJH�

7DEOH�������VKRZV�WKH�VHUDO�VWDJHV�E\�IRUHVW
W\SH�IRU�\HDUV������������DQG�����RQ�3$/&2
ODQG�DQG�IRU�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV�DQG�WKH��������DFUH
5HVHUYH�FRPELQHG���2OG�JURZWK�DQG�VWDQGV
ZLWK�UHVLGXDO�ROG�JURZWK�WUHHV�RXWVLGH�RI
WKH�5HVHUYH�ZRXOG�GHFUHDVH�E\�PRUH�WKDQ
RQH�KDOI��ODWH�VHUDO�DQG�PLG�VHUDO�IRUHVW
ZRXOG�LQFUHDVH�VRPHZKDW��DQG�HDUO\�VHUDO
VWDQGV�ZRXOG�LQFUHDVH�LQ�WKH�ILUVW�GHFDGH�
WKHQ�GHFUHDVH���,QYDVLYH�ZHHG�SRWHQWLDO�DQG
FKDQJHV�LQ�KDUGZRRGV�DQG�JUDVVODQGV
ZRXOG�EH�VLPLODU�WR�$OWHUQDWLYH�����5LSDULDQ
DQG�ZHWODQGV�SURWHFWLRQ�DUH�DOVR�VLPLODU�WR
$OWHUQDWLYH�����&RQVHTXHQWO\��WKH�HIIHFWV�RQ
QDWXUDO�YHJHWDWLRQ�DUH�FRQVLGHUHG�OHVV�WKDQ
VLJQLILFDQW�

�������� 5DUH�DQG�8QFRPPRQ�)ORUD

7KH�SURSRVHG�+&3�6<3�DQG�ODQG
DFTXLVLWLRQ�DOWHUQDWLYHV�FDQ�GLUHFWO\�DIIHFW
UDUH�DQG�XQFRPPRQ�SODQWV�WKURXJK�WLPEHU
UHPRYDO��URDG�FRQVWUXFWLRQ�RU�FDWWOH
JUD]LQJ���7KH�SURSRVHG�DFWLRQV�FRXOG�DOVR
LQGLUHFWO\�DIIHFW�UDUH�SODQWV�E\�DOWHULQJ
KDELWDW�WKURXJK�PDQDJHPHQW�SUDFWLFHV
VXFK�DV�WKLQQLQJ�DQG�VWDQG�DJH��ZKLFK�FDQ
FKDQJH�PLFURFOLPDWHV��WKURXJK�FKDQJHV�LQ
VXUIDFH�ZDWHU�GUDLQDJH�ZKLFK�FDQ�LQFUHDVH
RU�GHFUHDVH�VRLO�PRLVWXUH��RU�WKURXJK�WKH
LQDGYHUWHQW�LQWURGXFWLRQ�RI�DJJUHVVLYH�QRQ�
QDWLYH�VSHFLHV���,I�QRW�PLWLJDWHG��ERWK�GLUHFW
DQG�LQGLUHFW�DFWLRQV�DVVRFLDWHG�ZLWK�WKH
SURSRVHG�DFWLRQ�FRXOG�VLJQLILFDQWO\
DGYHUVHO\�DIIHFW�UDUH�SODQW�UHVRXUFHV�LQ�WKH
3URMHFW�$UHD�

$OWHUQDWLYH��³�1R�$FWLRQ�1R�3URMHFW�
$V�H[SODLQHG�LQ�6HFWLRQ�����DQG�6HFWLRQ
���������WKH�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R

3URMHFW�$OWHUQDWLYH�XQGHU�&(4$�GLIIHUV
IURP�WKH�HYDOXDWLRQ�XQGHU�1(3$���8QGHU
&(4$��WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW
SURMHFWHG�LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH
VKRUW�WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V�
WKH�IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���$�ZLGH�YDULHW\
RI�PLWLJDWLRQ�PHDVXUHV�WDLORUHG�WR�ORFDO
FRQGLWLRQV�LV�DSSOLHG�ZLWK�WKH�SXUSRVH�RI
DYRLGLQJ�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV
DQG�WDNH�RI�OLVWHG�VSHFLHV���&RQVHTXHQWO\�
PRVW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�RI
LQGLYLGXDO�7+3V�FDQ�EH�H[SHFWHG�WR�EH
PLWLJDWHG�WR�D�OHYHO�RI�OHVV�WKDQ�VLJQLILFDQW
WKURXJK�LPSOHPHQWDWLRQ�RI�WKH�1R
$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�

8QGHU�1(3$��HYDOXDWLRQ�RI�WKH�1R�$FWLRQ
DOWHUQDWLYH�UHTXLUHV�FRQVLGHUDWLRQ�RI�WKH
VKRUW��DQG�ORQJ�WHUP�HIIHFWV�RI
LPSOHPHQWLQJ�ZLGH��QR�KDUYHVW��50=V��DV
ZHOO�DV�UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�
JURZWK�UHGZRRG���8QGHU�WKH�1(3$
DQDO\VLV��UDQJHV�RI�50=V�DUH�FRQVLGHUHG
TXDOLWDWLYHO\�EHFDXVH�LW�LV�H[SHFWHG�WKDW
DGHTXDWH�EXIIHU�ZLGWKV�FRXOG�GLIIHU�DV�D
UHVXOW�RI�YDU\LQJ�FRQGLWLRQV�RQ�3$/&2
ODQGV�

8QGHU�WKH�1R�$FWLRQ�1R�3URMHFW�DOWHUQDWLYH�
QR�3$/&2�RU�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�ZRXOG�EH�DFTXLUHG�DQG�SODFHG�LQ�D
SXEOLF�UHVHUYH�ZLWK�ORQJ�WHUP�SURWHFWLRQ�
50=�SUHVFULSWLRQV��KRZHYHU���ZRXOG�UHVWULFW
WLPEHU�KDUYHVWLQJ��H[FHSW�IRU�VDOYDJH��IURP
DSSUR[LPDWHO\��������DFUHV��LQFOXGLQJ�ODWH
VXFFHVVLRQDO�DQG�ROG�JURZWK�IRUHVW��PDUEOHG
PXUUHOHW�KDELWDW��DQG�50=���7KH�QRUWK
FRDVW�FRQLIHURXV�IRUHVWV��ZHWODQGV��DQG
ULSDULDQ�ODQGV��ZKLFK�FRPSULVH�PXFK�RI�WKH
DFUHDJH�UHVWULFWHG�IURP�WLPEHU�KDUYHVWLQJ�
SURYLGH�SRWHQWLDO�KDELWDW�IRU�D�QXPEHU�RI
WKH�UDUH�DQG�XQFRPPRQ�SODQWV�OLVWHG�RQ
7DEOH���������7KH�1R�$FWLRQ�DOWHUQDWLYH
UHPRYHV�PXFK�PRUH�DFUHDJH�IURP�WLPEHU
PDQDJHPHQW�WKDQ�HLWKHU�$OWHUQDWLYH���RU
�D��EXW�ZRXOG�SURYLGH�QR�RSSRUWXQLW\�IRU
PDQDJHPHQW�RU�ORQJ�WHUP�SURWHFWLRQ�RI�UDUH
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SODQWV�WKDW�ZRXOG�UHVXOW�IURP�SXEOLF
RZQHUVKLS���$V�QRWHG�DERYH��KRZHYHU�
HIIHFWV�RQ�UDUH�SODQWV�XQGHU�WKLV�DOWHUQDWLYH
ZRXOG�EH�UHGXFHG�WR�OHVV�WKDQ�VLJQLILFDQW
WKURXJK��UHTXLUHG��UHYLHZ�DQG��ZKHUH
QHFHVVDU\��PRGLILFDWLRQ�RI�LQGLYLGXDO�7+3V
RQ�D�VLWH�VSHFLILF�EDVLV�

$OWHUQDWLYH��³�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
7KH�SURSRVHG�DFWLRQ�ZRXOG�WUDQVIHU������
DFUHV�RI�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQGV�WR�D�SXEOLF�UHVHUYH���1R
WKUHDWHQHG��HQGDQJHUHG��RU�UDUH�SODQWV�DUH
NQRZQ�WR�RFFXU�RQ�WKHVH�ODQGV��EXW�WKH\
KDYH�QRW�EHHQ�WKRURXJKO\�VXUYH\HG���7KH
ODQGV�WR�EH�DFTXLUHG�FRPSULVH�H[WHQVLYH�ODWH
VXFFHVVLRQDO�ROG�JURZWK�QRUWK�FRDVW
FRQLIHURXV�IRUHVW���,Q�WKH�VXUURXQGLQJ
UHJLRQ��WKLV�IRUHVW�VXSSRUWV�ZHVWHUQ�OLO\
�/LOLXP�RFFLGHQWDOH���ZKLFK�LV�IHGHUDO�DQG
VWDWH�HQGDQJHUHG��DQG�OHDI\�UHHG�JUDVV
�&DODPDJURVWLV�IROLRVD���ZKLFK�LV�OLVWHG�DV
UDUH�E\�&DOLIRUQLD���7KHVH�VSHFLHV�DQG
RWKHUV�LQFOXGHG�RQ�7DEOH�������WKDW�DUH
DVVRFLDWHG�ZLWK�QRUWK�FRDVW�FRQLIHURXV
IRUHVWV�RU��QRQ�FRDVWDO��ZHWODQGV�PLJKW
RFFXU�RQ�WKH�ODQGV�SURSRVHG�IRU�DFTXLVLWLRQ
DQG�ZRXOG�EH�DIIRUGHG�JUHDWHU�SURWHFWLRQ�DV
D�UHVXOW�RI�WKH�SURSRVHG�DFWLRQ�

�������DFUHV��LQFOXGLQJ�WKH�ODQGV�DFTXLUHG
IRU�D�SXEOLF�SUHVHUYH��ZRXOG�EH�UHPRYHG
IURP�WLPEHU�KDUYHVWLQJ��FRPSDUHG�WR�DERXW
�������DFUHV�XQGHU�WKH�1R�$FWLRQ
DOWHUQDWLYH���7KH���������DFUHV�RI�ODQG�WKDW
ZRXOG�EH�UHWDLQHG�E\�3$/&2�DQG�PDQDJHG
XQGHU�WKH�+&3�6<3�LQFOXGH�DUHDV
LPPHGLDWHO\�DGMDFHQW�WR�NQRZQ�SRSXODWLRQV
RI�OHDI\�UHHG�JUDVV��IODFFLG�VHGJH��&DUH[
OHSWDOHD���ZHVWHUQ�OLO\��UXQQLQJ�SLQH
�/\FRSRGLXP�FODYDWXP���6LVNL\RX
FKHFNHUEORRP��6LGDOHFHD�PDOYDHIORUD�VVS�
SDWXOD���PDSOH�OHDYHG�FKHFNHUEORRP
�6LGDOHFHD�PDODFKURLGHV���DQG�URXQG�KHDG
FR\RWH�PLQW��0RQDUGHOOD�YLOORVD�VVS�
JORERVD����%HFDXVH�RI�WKH�ODUJH�DUHD�RI�ODQG�
WKH�YDULHW\�RI�KDELWDWV�LQFOXGHG�WKHUHLQ��DQG
WKH�ODFN�RI�ILHOG�LQYHVWLJDWLRQ��RWKHU�VSHFLHV

LQFOXGHG�RQ�7DEOH�������FRXOG�RFFXU�RQ�ODQGV
WKDW�ZRXOG�EH�UHWDLQHG�E\�3$/&2�DQG
PDQDJHG�XQGHU�WKH�+&3�6<3�

6HUSHQWLQH�VXEVWUDWHV�RFFXU�DV�VFDWWHUHG
SRFNHWV�WKURXJKRXW�WKH�3$/&2�ODQGV��DQG
PLJKW�VXSSRUW�JODQGXODU�ZHVWHUQ�IOD[
�+HVSHUROLQXP�DGHQRSK\OOXP��DQG�RWKHU
VSHFLHV�ZLWK�DQ�DIILQLW\�IRU�VHUSHQWLQH�VRLOV�
OLVWHG�LQ�7DEOH���������7KH�RQO\�NQRZQ
SRSXODWLRQ�RI�.QHHODQG�SUDLULH�SHQQ\FUHVV
�7KODVSL�FDOLIRUQLFXP���SURSRVHG�IRU�IHGHUDO
OLVWLQJ�DV�HQGDQJHUHG��RFFXUV�DV�WZR
FRORQLHV�RQ�FRDVWDO�VHUSHQWLQH�SUDLULH
LPPHGLDWHO\�DGMDFHQW�WR�WKH�.QHHODQG
$LUSRUW�>)HGHUDO�5HJLVWHU��)HEUXDU\����
����������������������@���7KH�.QHHODQG
DLUSRUW�LV�ORFDWHG�ZLWKLQ�DERXW�D�PLOH�DQG�D
KDOI�RI�SURSHUW\�UHFHQWO\�DFTXLUHG�E\
3$/&2�QHDU�WKH�QRUWKHDVWHUQ�SRUWLRQ�RI�LWV
KROGLQJV���(IIRUWV�UHSRUWHG�E\�WKH�):6�WR
ORFDWH�DGGLWLRQDO�SRSXODWLRQV�RI�WKLV�VSHFLHV
RQ�VHUSHQWLQH�RXWFURSV�LQ�WKH�YLFLQLW\�RI�WKH
DLUSRUW�KDYH�IDLOHG��DQG�WKH�RFFXUUHQFH�RI
WKLV�VSHFLHV�PD\�EH�UHVWULFWHG�WR�WKLV�RQH
ORFDWLRQ���3$/&2�KDV�LQYHVWLJDWHG�WKH
RFFXUUHQFH�RI�WKLV�VSHFLHV�RQ�LWV�UHFHQW
DFTXLVLWLRQ�DV�SDUW�RI�D�7+3�DQG�KDV�DOVR
QRW�IRXQG�LW��6��&KHQQLFL��3$/&2��3HUVRQDO
FRPPXQLFDWLRQ��6HSWHPEHU���������

7HQ�VSHFLHV�OLVWHG�RQ�7DEOH�������KDYH�EHHQ
DVVLJQHG�D�ZHWODQG�LQGLFDWRU�VWDWXV�RI
IDFXOWDWLYH�ZHW��)$&:��RU�REOLJDWH��2%/��
LQGLFDWLQJ�D�SURFOLYLW\�IRU�ZHWODQG�KDELWDWV�
8QGHU�3URSRVHG�$FWLRQ��ULSDULDQ�EXIIHUV
ZRXOG�EH�H[FOXGHG�IURP��RU�KDYH�UHGXFHG�
WLPEHU�KDUYHVW�DQG�LPSDFWV�WR�ZHWODQG
KDELWDWV�DVVRFLDWHG�ZLWK�ULSDULDQ�EXIIHUV
ZRXOG�EH�PLQLPL]HG�

'LUHFW�LPSDFWV�RI�WKH�SURSRVHG�DFWLRQ�RQ
WKUHDWHQHG��HQGDQJHUHG�RU�UDUH�SODQWV
JURZLQJ�RQ�ODQGV�WKDW�ZRXOG�EH�UHWDLQHG�E\
3$/&2�ZRXOG�GHSHQG�RQ�ZKHUH�WKH�SODQWV
RFFXUUHG���2I�WKH���������DFUHV�RI�ODQG�WKDW
ZRXOG�EH�UHWDLQHG�E\�3$/&2���������
ZRXOG�EH�DYDLODEOH�IRU�WLPEHU�KDUYHVW���7KH
�������DFUHV�UHPRYHG�IURP�KDUYHVWLQJ
ZRXOG�LQFOXGH�50=V�DQG�SUREDEO\�D
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VXEVWDQWLDO�SRUWLRQ�RI�WKH�ZHWODQG�DQG
PDUVK�KDELWDWV��ZKLFK�WHQG�WR�RFFXU�QHDU
VWUHDPV���5DUH�SODQWV�WKDW�JURZ�LQ�WKHVH
KDELWDWV�ZRXOG�EH�OHVV�OLNHO\�WR�EH�DIIHFWHG
E\�WLPEHU�KDUYHVW��EXW�FRXOG�EH�JUD]HG�RU
WUDPSOHG�E\�FDWWOH���%DVHG�RQ�NQRZQ
RFFXUUHQFHV�LQ�WKH�UHJLRQ�VXUURXQGLQJ�WKH
3$/&2�ODQGV�DQG�KDELWDW�UHTXLUHPHQWV�RI
HDFK�VSHFLHV��OHDI\�UHHG�JUDVV��URXQG�KHDG
FR\RWH�PLQW��PDSOH�OHDYHG�FKHFNHUEORRP�
6LVNL\RX�FKHFNHUEORRP��DQG�UXQQLQJ�SLQH
ZRXOG�EH�PRUH�OLNHO\�WR�EH�DIIHFWHG�WKDQ
RWKHU�VSHFLHV���7KHVH�ILYH�VSHFLHV�KDYH�EHHQ
UHSRUWHG�IURP�K\GURORJLF�XQLWV�FRQWDLQLQJ
3$/&2�ODQGV�VXEMHFW�WR�WKH�FRQGLWLRQV�RI
WKH�+&3�RU��LQ�WKH�FDVH�RI�UXQQLQJ�SLQH�
RFFXU�RQ�VHYHQ�DQG�D�KDOI�PLQXWH
TXDGUDQJOHV�FRQWDLQLQJ�3$/&2�ODQGV�
1RQH�RI�WKHVH�ILYH�VSHFLHV�LV�FORVHO\
DVVRFLDWHG�ZLWK�ZHWODQGV�RU�ULSDULDQ
EXIIHUV�

7KH�H[WHQW�WR�ZKLFK�SODQW�UHVRXUFHV�DUH
DIIHFWHG�E\�WKH�SURSRVHG�DFWLRQ�ZLOO�GHSHQG
RQ�WKH�WKRURXJKQHVV�RI�SUH�KDUYHVW
ERWDQLFDO�VXUYH\V�DQG�RSSRUWXQLWLHV�WR
PDQDJH�DQ\�LGHQWLILHG�SRSXODWLRQV�RI�UDUH
VSHFLHV���,Q�WKH�DEVHQFH�RI�PLWLJDWLYH
PHDVXUHV��SDUWLFXODUO\�SUH�KDUYHVW�ILHOG
LQVSHFWLRQ�DQG�DSSURSULDWH�DYRLGDQFH�RI�DQ\
LGHQWLILHG�SRSXODWLRQV��WKH�SURSRVHG�DFWLRQ
FRXOG�VLJQLILFDQWO\�DGYHUVHO\�DIIHFW�RQH�RU
PRUH�WKUHDWHQHG��HQGDQJHUHG��RU�UDUH�SODQW
VSHFLHV�WKDW�PLJKW�RFFXU�RQ�ODQGV�UHWDLQHG
XQGHU�3$/&2�PDQDJHPHQW���&RQVHTXHQWO\�
WKH�HIIHFWV�RI�WKLV�DOWHUQDWLYH�DUH�FRQVLGHUHG
VLJQLILFDQW�

$OWHUQDWLYH��D³�1R�(ON�5LYHU�3URSHUW\�
(IIHFWV�RI�$OWHUQDWLYH��D�RQ�UDUH�SODQW
UHVRXUFHV�ZRXOG�EH�VLPLODU�WR�WKRVH
GHVFULEHG�IRU�$OWHUQDWLYH�����1R�WKUHDWHQHG�
HQGDQJHUHG��RU�UDUH�SODQW�VSHFLHV�KDYH�EHHQ
UHSRUWHG�IURP�ODQGV�WKDW�ZRXOG�EH�DFTXLUHG
IURP�WKH�(ON�5LYHU�7LPEHU�&RPSDQ\�DV
SDUW�RI�$OWHUQDWLYH����EXW�WKHVH�ODQGV�KDYH
QRW�EHHQ�VXUYH\HG��&')*�1''%��
$OWHUQDWLYH��D�ZRXOG�LQFXU�OHVV�RSSRUWXQLW\
IRU�ORQJ�WHUP�SURWHFWLRQ�DQG�PDQDJHPHQW

RI�UDUH�SODQWV�RFFXUULQJ�RQ�WKH�ODQGV�SODFHG
LQWR�D�SXEOLF�UHVHUYH��EHFDXVH�������DFUHV
ZRXOG�EH�DFTXLUHG�IURP�3$/&2�FRPSDUHG
WR�������DFUHV�XQGHU�$OWHUQDWLYH�����7KH
HIIHFWV�RI�WKLV�DOWHUQDWLYH�DUH�FRQVLGHUHG
VLJQLILFDQW�

$OWHUQDWLYH��³�3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
$OWHUQDWLYH���ZRXOG�UHPRYH�RYHU�������
DFUHV�IURP�WLPEHU�KDUYHVW��LQFOXGLQJ�WKH
+HDGZDWHUV�5HVHUYH���7KH�DGGLWLRQDO
DFUHDJH�HQFRPSDVVHV�D�YDULHW\�RI�SODQW
KDELWDWV��ZKLFK�PLJKW�VXSSRUW�VSHFLHV
DVVRFLDWHG�ZLWK�QRUWK�FRDVW�FRQLIHURXV
IRUHVW��ZHWODQGV��RU�RWKHU�KDELWDWV��7DEOH
���������7KH�UHPDLQLQJ�DFUHDJH�ZRXOG�EH
VXEMHFW�WR�VHOHFWLYH�KDUYHVWLQJ��EXW�QRW
FOHDUFXWWLQJ���6HOHFWLYH�KDUYHVWLQJ�RI�DERXW
�������DFUHV��GHSHQGLQJ�RQ�UHVXOWV�RI
ZDWHUVKHG�DQG�VLWH�VSHFLILF�DQDO\VHV��ZRXOG
LQFXU�VLJQLILFDQW�ULVN�RI�DGYHUVH�HIIHFWV�RQ
UDUH�SODQWV�LI�ILHOG�VXUYH\V�ZHUH�QRW
FRQGXFWHG�EHIRUH�FXWWLQJ���7KH�HIIHFWV�RI�WKLV
DOWHUQDWLYH�DUH�FRQVLGHUHG�VLJQLILFDQW�

$OWHUQDWLYH��³��������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
7KH�SRWHQWLDO�HIIHFWV�RI�WKLV�DOWHUQDWLYH
ZRXOG�EH�VLPLODU�WR�WKH�SURSRVHG�DFWLRQ�EXW
ZLWK�JUHDWO\�LQFUHDVHG�RSSRUWXQLW\�WR
SURYLGH�ORQJ�WHUP�SURWHFWLRQ�IRU�UDUH�DQG
XQFRPPRQ�VSHFLHV���$SSUR[LPDWHO\�������
DFUHV�RI�3$/&2�DQG�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQG�ZRXOG�EH�DFTXLUHG�IRU
SODFHPHQW�LQ�D�SXEOLF�UHVHUYH���$Q
DGGLWLRQDO�������DFUHV�RI�ROG�JURZWK�RU
PDUEOHG�PXUUHOHW�KDELWDW�DQG�������DFUHV�RI
ULSDULDQ�ODQG�ZRXOG�DOVR�EH�UHPRYHG�IURP
WLPEHU�KDUYHVW���7KH�DFUHDJH�DFTXLUHG�IRU
WKH�UHVHUYH�DQG�WKH�PDUEOHG�PXUUHOHW
KDELWDW�FRPSULVH�PRVWO\�ROG�JURZWK�QRUWK
FRDVW�FRQLIHURXV�IRUHVW��$SSUR[LPDWHO\
�������DFUHV�FRQWDLQLQJ�QRUWK�FRDVW
FRQLIHURXV�IRUHVW�DQG�ZHWODQG��DVVRFLDWHG
ZLWK�ULSDULDQ�ODQGV��KDELWDWV�ZRXOG�EH
UHPRYHG�IURP�WLPEHU�FXWWLQJ�
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$SSUR[LPDWHO\���������DFUHV�ZRXOG�UHPDLQ
IRU�LQWHQVLYH�WLPEHU�PDQDJHPHQW�
3RWHQWLDO�KDELWDW�IRU�UDUH�SODQWV�RQ�WKLV
DFUHDJH�ZRXOG�EH�VXEMHFW�WR�FOHDU�FXWWLQJ
DQG�VHOHFWLYH�KDUYHVWLQJ���$V�ZLWK�DOO�RI�WKH
DOWHUQDWLYHV�H[FHSW�QR�DFWLRQ��WLPEHU
KDUYHVW�DQG�JUD]LQJ�FRXOG�VLJQLILFDQWO\
DGYHUVHO\�DIIHFW�RQH�RU�PRUH�UDUH�SODQW
VSHFLHV�LI�ILHOG�VXUYH\V�DQG�DSSURSULDWH
DYRLGDQFH�PHDVXUHV�ZHUH�QRW�LPSOHPHQWHG
EHIRUH�FXWWLQJ���7KH�HIIHFWV�RI�WKLV
DOWHUQDWLYH�DUH�FRQVLGHUHG�VLJQLILFDQW�

&XPXODWLYH�(IIHFWV�RQ�5DUH�DQG
8QFRPPRQ�)ORUD
8QGHU�DOO�RI�WKH�DOWHUQDWLYHV��SRSXODWLRQV�RI
UDUH�RU�XQFRPPRQ�SODQWV�LQ�WKH�UHJLRQ
VXUURXQGLQJ�3$/&2�ODQGV�ZRXOG�FRQWLQXH
WR�GLPLQLVK�DV�D�UHVXOW�RI�H[SDQGLQJ
SUHVVXUHV�IURP�D�JURZLQJ�KXPDQ
SRSXODWLRQ��7KH�DOWHUQDWLYHV�LQYROYLQJ
DFTXLVLWLRQ�RI�ODQG�IRU�WKH�5HVHUYH�DQG�SUH�
KDUYHVW�ERWDQLFDO�VXUYH\V�ZRXOG�OHVVHQ�WKH
UDWH�DW�ZKLFK�UDUH�SRSXODWLRQV�DUH
HOLPLQDWHG�

�������� &RPPHUFLDO�7LPEHU

$OWHUQDWLYH����1R�$FWLRQ�1R�3URMHFW�
$V�QRWHG�LQ�6HFWLRQV�����DQG����������WKH
HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�GLIIHUV�XQGHU�&(4$�DQG�1(3$�
)RU�&(4$��WKH�1R�$FWLRQ�DOWHUQDWLYH�LV�QRW
SURMHFWHG�LQWR�WKH�ORQJ�WHUP�IXWXUH���,Q�WKH
VKRUW�WHUP��WKH�FRQIRUPDQFH�ZLWK�WKH�)35V�
WKH�IHGHUDO�DQG�&DOLIRUQLD�(6$V��DQG�RWKHU
IHGHUDO�DQG�VWDWH�ODZV�LV�GHWHUPLQHG�RQ�D
7+3�DQG�VLWH�VSHFLILF�EDVLV���&RPSOLDQFH�LV
DWWDLQHG�E\�D�ZLGH�YDULHW\�RI�PLWLJDWLRQ
PHDVXUHV�WDLORUHG�WR�ORFDO�FRQGLWLRQV�VXFK
WKDW�VLJQLILFDQW�HQYLURQPHQWDO�HIIHFWV�DQG
WDNH�RI�OLVWHG�VSHFLHV�DUH�DYRLGHG�
&RQVHTXHQWO\��PRVW�VLJQLILFDQW
HQYLURQPHQWDO�HIIHFWV�RI�LQGLYLGXDO�7+3V
FDQ�EH�H[SHFWHG�WR�EH�PLWLJDWHG�WR�D�OHVV
WKDQ�VLJQLILFDQW�OHYHO�WKURXJK
LPSOHPHQWDWLRQ�RI�WKH�1R�$FWLRQ�1R�3URMHFW
DOWHUQDWLYH�

$V�QRWHG�LQ�6HFWLRQV�����DQG����������WKH
1(3$�HYDOXDWLRQ�RI�WKH�1R�$FWLRQ�1R
3URMHFW�DOWHUQDWLYH�FRQVLGHUV�WKH
LPSOHPHQWDWLRQ�RI�ZLGH��QR�KDUYHVW�50=V�
DV�ZHOO�DV�UHVWULFWLRQV�RQ�WKH�KDUYHVW�RI�ROG�
JURZWK�UHGZRRG�IRUHVW�WR�PRGHO�FRQGLWLRQV
RYHU�WKH�VKRUW�DQG�ORQJ�WHUP���5DQJHV�RI
50=V�DUH�FRQVLGHUHG�TXDOLWDWLYHO\�EHFDXVH
LW�LV�H[SHFWHG�WKDW�DGHTXDWH�EXIIHU�ZLGWKV
FRXOG�YDU\�DV�D�UHVXOW�RI�YDU\LQJ�FRQGLWLRQV
RQ�3$/&2�ODQGV�

$V�QRWHG�LQ�WKH�GLVFXVVLRQ�RI�1DWXUDO
9HJHWDWLRQ�IRU�$OWHUQDWLYH����WKH�DFWXDO
DFUHDJH�DYDLODEOH�IRU�KDUYHVW��DQG
FRQVHTXHQWO\�WKH�DYDLODEOH�WLPEHU�YROXPH�
FRXOG�EH�VXEVWDQWLDOO\�ORZHU�WKDQ�LQGLFDWHG�
%XIIHUV�RQ�&ODVV�,,,�VWUHDPV�FDQ�HQFRPSDVV
ODUJH�DUHDV�DV�ZHOO�DV�LVRODWLQJ�RWKHU�DUHDV
IURP�WLPEHU�KDUYHVW�

8QGHU�$OWHUQDWLYH���DSSUR[LPDWHO\
��������DFUHV�ZRXOG�EH�PDQDJHG
LQWHQVLYHO\�IRU�WLPEHU�SURGXFWLRQ���1R
WLPEHU�KDUYHVW�ZRXOG�EH�DOORZHG�RQ
DSSUR[LPDWHO\��������DFUHV�RI�3$/&2
ODQGV��LQFOXGLQJ�D�PLQLPXP�RI��������DFUHV
RI�QR�KDUYHVW�ULSDULDQ�EXIIHUV���2QO\�OLPLWHG
VDOYDJH�ORJJLQJ�ZRXOG�EH�SHUPLWWHG�RQ
DSSUR[LPDWHO\�������DFUHV�RI�UHGZRRG�ROG
JURZWK���,QWHQVLYH�PDQDJHPHQW�WHFKQLTXHV�
VXFK�DV�VLWH�SUHSDUDWLRQ��SODQWLQJ�LPSURYHG
VWRFN��KHUELFLGH�DSSOLFDWLRQ�WR�FRQWURO
FRPSHWLQJ�YHJHWDWLRQ��DQG�WKLQQLQJ�WR
FRQFHQWUDWH�JURZWK�LQ�WKH�FURS�WUHHV��ZRXOG
EH�H[SHFWHG�WR�UHVXOW�LQ�KLJKHU�JURZWK�UDWHV
RQ�DUHDV�DYDLODEOH�IRU�WLPEHU�PDQDJHPHQW
WKDQ�XQGHU�SDVW�PDQDJHPHQW���6LOYLFXOWXUDO
V\VWHPV�IRU�HDFK�DOWHUQDWLYH�DUH�OLVWHG�LQ
7DEOH�������

7LPEHU�W\SLFDOO\�LV�PHDVXUHG�LQ�XQLWV�RI
������ERDUG�IHHW�QHW��PEIQ����2QH�PEIQ
HTXDOV�WKH�DPRXQW�RI�ZRRG�LQ�������ERDUGV
ZKLFK�DUH���IRRW�ORQJ����IRRW�ZLGH��DQG��
LQFK�WKLFN���7DEOHV������D�WKURXJK������M
VXPPDUL]H�WKH�SURMHFWHG�YROXPHV�RI
VWDQGLQJ�WLPEHU��WKH�JURZWK��DQG�WKH
KDUYHVW�LQ����\HDU�LQFUHPHQWV�RYHU�WKH�����
\HDU�SODQ�IRU�HDFK�DOWHUQDWLYH��EHJLQQLQJ�LQ
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Table 3.9-5.  Silvicultural Method in the First Decade (approximate acres)

Alternative Clearcut Seed Tree
Overstory
Removal

Commercial
Thin Selection

1 26,447 865 2,060 8,427 1,493

2 34,903 866 2,165 12,549 3,902

2a 33,256 866 2,165 12,510 3,715

3 4,5451/ 4411/ 1,5221/ 3,262 123,003

4 24,901 574 1,389 8,112 2,988
���7KHVH�KDUYHVW�DUH�WKH�UHVXOW�RI�DOUHDG\�DSSURYHG�WLPEHU�KDUYHVW�SODQV�
6RXUFH���9HVWUD�5HVRXUFHV

������EDVHG�RQ�3$/&2ªV�/76<�PRGHO���7KH
SRWHQWLDO�/76<�YROXPH�IRU�$OWHUQDWLYH���LV
����������PEIQ�SHU�GHFDGH��7DEOH������D��
7KH�DFFXUDF\�RI�WKHVH�SURMHFWLRQV�LV
GLVFXVVHG�XQGHU�$OWHUQDWLYH�����7DEOH������D
VKRZV�WKDW�JURZWK�H[FHHGV�KDUYHVW�RQ
3$/&2�ODQGV�WKURXJKRXW�WKH�SHULRG�IRU
$OWHUQDWLYH�����7KLV�UHVXOWV�IURP�WKH�JURZWK
RQ�DUHDV�RII�OLPLWV�WR�WLPEHU�KDUYHVW��PRVWO\
LQ�WKH�ULSDULDQ�UHVHUYHV���7KHUHIRUH��WKLV
DOWHUQDWLYH�ZRXOG�EH�VXEVWDQWLDOO\�EHORZ
/76<��DSSUR[LPDWHO\����SHUFHQW����7KLV
ZRXOG�UHVXOW�LQ�D�OHVV�WKDQ�VLJQLILFDQW�ORVV
RI�SURGXFWLRQ���3URMHFWHG�WLPEHU�KDUYHVW�LQ
GHFDGH�RQH�RQ�3$/&2�ODQGV�LV����������
PEIQ��7DEOH������D��

8QGHU�WKLV�DOWHUQDWLYH��WKHUH�ZRXOG�EH�QR
WUDQVIHU�RI�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV���7DEOH������E�VKRZV�WKH�WRWDO
SURMHFWHG�YROXPHV�RI�VWDQGLQJ�WLPEHU��WKH
JURZWK��DQG�WKH�KDUYHVW�IRU�ERWK�3$/&2
DQG�(ON�5LYHU�7LPEHU�&RPSDQ\�ODQG���7KH
KDUYHVW�YROXPH�IRU�(ON�5LYHU�7LPEHU
&RPSDQ\�ODQG�LV��������PEIQ�SHU�\HDU�IRU
WKH�ILUVW�GHFDGH�

7DEOHV������D�WKURXJK�M�VKRZ�WKH�SURMHFWHG
DFUHV�E\�KDUYHVW�V\VWHP�IRU�HDFK�DOWHUQDWLYH
IRU�3$/&2�ODQGV�DQG�IRU�DOO�RZQHUVKLSV
�3$/&2��(ON�5LYHU�7LPEHU�&RPSDQ\��DQG
WKH�IHGHUDO�VWDWH�UHVHUYH����7KHVH�DUH�RQO\
HVWLPDWHV��DFWXDO�KDUYHVW�V\VWHPV�ZRXOG�EH
EDVHG�RQ�VLWH�VSHFLILF�GHFLVLRQV�PDGH�LQ

HDFK�WLPEHU�KDUYHVW�SODQ���7KH�PRGHO
SUHGLFWV�WKDW�$OWHUQDWLYH���KDV
DSSUR[LPDWHO\����SHUFHQW�FDEOH�\DUGLQJ�DQG
���SHUFHQW�WUDFWRU�\DUGLQJ���,W�LV�OLNHO\�WKDW
RQ�WKH�JURXQG�DQDO\VLV�ZRXOG�UHVXOW�LQ�OHVV
WUDFWRU�\DUGLQJ�DQG�PRUH�FDEOH�\DUGLQJ�

$OWHUQDWLYH����3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�
8QGHU�$OWHUQDWLYH����3$/&2ªV�ODQGV�ZRXOG
EH�PDQDJHG�XQGHU�WKHLU�SURSRVHG�+&3�DQG
6<3���$SSUR[LPDWHO\���������DFUHV�ZRXOG
EH�PDQDJHG�LQWHQVLYHO\�IRU�WLPEHU
SURGXFWLRQ�DQG�DSSUR[LPDWHO\��������DFUHV
VHOHFWLYHO\�KDUYHVWHG�WR�SURWHFW�ULSDULDQ
KDELWDW���7KH�ULSDULDQ�DUHDV�ZRXOG�KDYH
LQGLYLGXDO�WUHH�KDUYHVW�DV�RIWHQ�DV�HYHU\
���\HDUV���7KH�REMHFWLYH�ZRXOG�EH�WR�GHYHORS
RU�UHWDLQ�D�PXOWL�OD\HU�WUHH�FDQRS\�ZLWK
ODUJH�WUHHV��GRZQ�ZRRG��DQG�VQDJV�
$SSUR[LPDWHO\�DQRWKHU�������DFUHV�RI
ULSDULDQ�DUHDV�ZRXOG�QRW�EH�KDUYHVWHG���7KH
������DFUH�+HDGZDWHUV�5HVHUYH�ZRXOG�QRW
EH�DYDLODEOH�IRU�WLPEHU�KDUYHVW��QRU�ZRXOG
DSSUR[LPDWHO\�������DFUHV�RI�PDUEOHG
PXUUHOHW�KDELWDW��7DEOH����������7KH�PRGHO
SUHGLFWV�WKDW�$OWHUQDWLYH���KDV
DSSUR[LPDWHO\����SHUFHQW�FDEOH�\DUGLQJ�DQG
���SHUFHQW�WUDFWRU�\DUGLQJ�

,Q�RUGHU�WR�HQVXUH�WKDW�3$/&2�LV�PDQDJLQJ
LWV�ODQG�RQ�D�VXVWDLQHG�\LHOG�EDVLV�DQG�WR
PHHW�WKH�RWKHU��UHTXLUHPHQWV�RI�WKH�ODZ�
3$/&2�SURSRVHV�WKH�IROORZLQJ�JXLGHOLQHV�
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Table 3.9-6a.  Alternative 1 Projected
Harvest, Growth and Inventory Volumes,
PALCO Lands Only

Table 3.9-6b.  Alternative 1 Projected
Harvest, Growth and Inventory Volumes,
All Ownerships
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Table 3.9-6c.  Alternative 2 Projected
Harvest, Growth and Inventory Volumes,
PALCO Lands Only

Table 3.9-6d.  Alternative 2 Projected
Harvest, Growth and Inventory Volumes,
All Ownerships
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Table 3.9-6e.  Alternative 2a Projected
Harvest, Growth and Inventory Volumes,
PALCO Lands Only

Table 3.9-6f.  Alternative 2a Projected
Harvest, Growth and Inventory Volumes,
All Ownerships
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Table 3.9-6g.  Alternative 3 Projected
Harvest, Growth and Inventory Volumes,
PALCO Lands Only

Table 3.9-6h.  Alternative 3 Projected
Harvest, Growth and Inventory Volumes,
All Ownerships
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Table 3.9-6i.  Alternative 4 Projected
Harvest, Growth and Inventory Volumes,
PALCO Lands Only

Table 3.9-6j.  Alternative 4 Projected
Harvest, Growth and Inventory Volumes,
All Ownerships

Table 3.9-7.  Yarding Method on PALCO
Lands for the First Decade For Each
Alternative (approximate acres)
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• $W�OHDVW�ILYH�SHUFHQW�RI�3$/&2ªV
IRUHVWHG�ODQGV�LQ�HDFK�:$$�ZLOO�EH�PLG�
VHUDO�

• %HWZHHQ�GHFDGHV��PD[LPXP�KDUYHVW
OHYHOV�ZRXOG�QRW�LQFUHDVH�RU�GHFUHDVH�E\
PRUH�WKDQ����SHUFHQW�EHWZHHQ�WKH�ILUVW
DQG�VHFRQG�GHFDGH�������SHUFHQW
EHWZHHQ�WKH�VHFRQG�DQG�WKLUG�GHFDGH
DQG����SHUFHQW�WKHUHDIWHU���+DUYHVW
YROXPHV�ZRXOG�EH�WUDFNHG�TXDUWHUO\�DQG
UHSRUWHG�WR�WKH�&DOLIRUQLD�'HSDUWPHQW
RI�)RUHVWU\�\HDUO\�

• +DUYHVWV�SHU�GHFDGH�PXVW�EH�OHVV�WKDQ
/76<��ZLWK�DYHUDJH�JURZWK�FRPSXWHG
DV�WKH�PHDQ�DQQXDO�SHULRGLF�LQFUHPHQW
RI�WKH�ODVW�IRXU�SODQQLQJ�SHULRGV�IRU
XQHYHQ�DJHG�SUHVFULSWLRQV�DQG�DV�WKH
PHDQ�DQQXDO�LQFUHPHQW�IRU�HYHQ�DJHG
SUHVFULSWLRQV�

• 3$/&2�WLPEHUODQGV�LQ�HDFK�:$$
VKRXOG�LQFOXGH�DW�OHDVW�ILYH�SHUFHQW
IRUHVW�RSHQLQJ��ILYH�SHUFHQW�\RXQJ
IRUHVW��ILYH�SHUFHQW�PLG�VXFFHVVLRQDO�
DQG����SHUFHQW�ODWH�VHUDO�IRUHVW�DW�DOO
SRLQWV�LQ�WKH�3ODQ�SHULRG��H[FOXGLQJ
:$$����

• 7KH�KDUYHVW�RI�ROG�JURZWK�VKRXOG�EH
SKDVHG�RYHU�WKH�ILUVW�WZR�GHFDGHV�RI
6<3�LPSOHPHQWDWLRQ�

• 7KURXJKRXW�WKH�3ODQ�SHULRG��DW�OHDVW
���SHUFHQW�RI�3$/&2�WLPEHUODQGV�LQ
HDFK�:$$��H[FOXGLQJ�:$$����VKRXOG�EH
VXLWDEOH�QHVWLQJ�KDELWDW�IRU�QRUWKHUQ
VSRWWHG�RZOV�

• 7KH�'LVWXUEDQFH�,QGH[��',��IRU�3$/&2
ODQGV�LQ�HDFK�:$$��H[FOXGLQJ�:$$���
VKRXOG�QRW�H[FHHG����SHUFHQW�DW�DQ\
SRLQW�LQ�WKH�3ODQ�SHULRG�

• :/3=V�VKRXOG�DYHUDJH�D�����IRRW�VORSH
ZLGWK�DORQJ�&ODVV�,�VWUHDPV�ZLWK�DQ
����IRRW�VORSH�ZLGWK�DORQJ�&ODVV�,,
VWUHDPV�

• +DUYHVWV�ZLWKLQ����IHHW�RI�&ODVV�,
VWUHDPV�DQG����IHHW�RI�&ODVV�,,�VWUHDPV
VKRXOG�EH�OLPLWHG�WR�WUHDWPHQWV�WKDW
ZLOO�HQKDQFH��RU��LI�WKH�ULSDULDQ�V\VWHP

LV�QRW�LPSDLUHG��PDLQWDLQ��ULSDULDQ
FRQGLWLRQV�

• +DUYHVWV�LQ�WKH�����WR�����IRRW�EXIIHU�RI
&ODVV�,�VWUHDPV�ZRXOG�KDYH�D�GHQVH�ODWH
VHUDO�VHOHFWLRQ�SUHVFULSWLRQ�DSSOLHG��L�H��
PLQLPXP�EDVDO�DUHD�RI�����VT���IW�DFUH
ZLWK�VL]H�UHWHQWLRQ�VWDQGDUGV��

• +DUYHVWV�LQ�WKH������WR�����IRRW�EXIIHU
RI�&ODVV�,�VWUHDPV�DQG�LQ�WKH�����WR�����
IRRW�EXIIHU�RI�&ODVV�,,�VWUHDPV�VKRXOG�EH
OLPLWHG�WR�WKH�UHJXODU�ODWH�VHUDO
SUHVFULSWLRQ��L�H���PLQLPXP�EDVDO�DUHD
RI�����VTXDUH�IHHW�SHU�DFUH�ZLWK�VL]H
UHWHQWLRQ�VWDQGDUGV����2QO\�VLQJOH�WUHH
VHOHFWLRQ�KDUYHVW�PHWKRGV�VKRXOG�EH
XVHG�LQ�WKHVH�EXIIHU�DUHDV�

• +DUYHVW�ZLWKLQ�����IHHW�RI�VXLWDEOH
PDUEOHG�PXUUHOHW�KDELWDW�RQ�DGMDFHQW
SXEOLF�ODQGV�VKRXOG�EH�OLPLWHG�WR�WKH
UHJXODU�ODWH�VHUDO�SUHVFULSWLRQ��L�H��
VHOHFWLRQ�KDUYHVW�HYHU\����\HDUV�
����VTXDUH�IRRW�SHU�DFUH�VWDQG
UHWHQWLRQ�DIWHU��

7KH�/76<�YROXPH�LV�����������PEIQ�SHU
GHFDGH���3URMHFWHG�WLPEHU�KDUYHVW�LQ�GHFDGH
RQH�RQ�3$/&2�ODQGV�LV�����������PEIQ
�7DEOH������F���7DEOHV������F�DQG�G�VKRZ
WKDW�WKH�SURSRVHG�KDUYHVWV�LQ�WKH�ILUVW�WZR
GHFDGHV�H[FHHGV�JURZWK�IRU�WKRVH�GHFDGHV
IRU�WKLV�DOWHUQDWLYH���3$/&2�DVVXPHV�WKDW
RQFH�WKH�ROG�JURZWK��KDUGZRRG��DQG�SRRUO\
VWRFNHG�VWDQGV�SODQQHG�IRU�KDUYHVW�LQ�WKH
ILUVW�WZR�GHFDGHV�DUH�FXW�DQG�WKRVH�DUHDV
SXW�LQWR�LQWHQVLYH�PDQDJHPHQW��JURZWK
UDWHV�ZLOO�H[FHHG�KDUYHVW�UDWHV���3$/&2
EHOLHYHV�WKH�VXFFHVV�RI�WKHVH�SUDFWLFHV�LV
ZHOO�HVWDEOLVKHG�DQG�WKDW�WKH�ODUJH
LQWHQVLYH�PDQDJHPHQW�SURJUDP�LW�FXUUHQWO\
RSHUDWHV�KDV�JLYHQ�LW�WKH�H[SHUWLVH
QHFHVVDU\�WR�LPSOHPHQW�LW�GXULQJ�WKH
FRPLQJ�GHFDGHV�

$Q�LQGHSHQGHQW�UHYLHZ�RI�WKH�PHWKRGV�XVHG
E\�3$/&2�WR�SURMHFW�\LHOGV�RQ�LWV�ODQGV�ZDV
SUHSDUHG�E\�'U���*UHJ�6���%LJLQJ��3$/&2�
������9ROXPH�,,,��$SSHQGL[�)����+H
FRQFOXGHG�WKDW�WKH�SURFHGXUHV�FKRVHQ�E\
3$/&2�DQG�LWV�FRQVXOWDQWV�ZHUH�UHDVRQDEO\
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VHOHFWHG��EXW�WKDW�WKHUH�ZHUH�QRW�HQRXJK
GDWD�RQ�VWDQG�JURZWK��SDUWLFXODUO\�RI�WKH
LQWHQVLYHO\�PDQDJHG�VWDQGV��WR�SUHGLFW
\LHOGV�DGHTXDWHO\���+RZHYHU��EDVHG�RQ�KLV
DQDO\VLV�DQG�KLV�NQRZOHGJH�RI�WKH�PRGHOV
XVHG��KH�WKRXJKW�WKDW�WKH�SURMHFWLRQV�LQ�WKH
6<3�ZHUH�FRQVHUYDWLYH�DQG�WKDW�WKH�WUXH
\LHOGV�ZRXOG�EH�H[SHFWHG�WR�VXUSDVV�WKRVH
SURMHFWHG���+H�UHFRPPHQGHG�WKDW�PRUH
LQYHQWRU\�SORWV�EH�XVHG��WKDW�KDUYHVWV�GDWHV
EH�WUDFNHG�EHWWHU��DQG�WKDW�VLWH�LQGH[
HVWLPDWHV�EH�LPSURYHG�LQ�RUGHU�WR�LPSURYH
WKH�RYHUDOO�DFFXUDF\�RI�WKH�\LHOG�HVWLPDWHV�
%HFDXVH�KDUYHVW�LV�EDVHG�RQ�JURZWK�DQG
\LHOG��DFFXUDWH�HVWLPDWHV�DUH�YHU\
LPSRUWDQW�

3$/&2ªV�VDPSOLQJ�IRU�VLWH�FODVV�ZDV�GRQH
LQ�FOXVWHUHG�SORWV�LQ�KDUYHVW�XQLWV�UDWKHU
WKDQ�GLVWULEXWLQJ�WKHP�DFURVV�WKH�SURSHUW\
DV�ZRXOG�EH�GRQH�LQ�D�VWDWLVWLFDOO\�YDOLG
VDPSOLQJ�GHVLJQ���7KHUHIRUH��WKH�YDOLGLW\�RI
WKH�VLWH�FODVV�HVWLPDWHV�LV�XQNQRZQ���$OVR�
WKH�FRPSDQ\�PD\�QRW�EH�DEOH�WR�VXFFHVVIXOO\
LPSOHPHQW�WKH�LQWHQVLYH�PDQDJHPHQW
SURJUDP�WKDW�WKH\�DUH�SURSRVLQJ�DQG�XSRQ
ZKLFK�WKHLU�/76<�LPSURYHPHQWV�DUH�EDVHG�
7HFKQLTXHV�VXFK�DV�YHJHWDWLRQ�FRQWURO�DUH
QRW�DOZD\V�VXFFHVVIXO�ZKHQ�LPSOHPHQWHG
DQG�WKHUH�PD\�QRW�DOZD\V�EH�UHVRXUFHV
DYDLODEOH�WR�ILQDQFH�WKHP���3$/&2�SURSRVHV
WR�PDQDJH�LWV�ODQG�LQWHQVLYHO\�DQG�EDVHV�LWV
/76<��LQ�SDUW��RQ�DFFRPSOLVKLQJ�WKLV�OHYHO
RI�LQWHQVLYH�PDQDJHPHQW���3$/&2�KDV�QRW
PDQDJHG�LWV�ODQG�XVLQJ�WKHVH�LQWHQVLYH
PDQDJHPHQW�SUDFWLFHV�XQWLO�UHFHQWO\�
7KHUHIRUH��WKHUH�LV�QR�UHFRUG�WR�MXGJH
3$/&2ªV�OLNHO\�VXFFHVV�DW�DFKLHYLQJ�WKH
SURMHFWHG�JURZWK�LQFUHDVHV���,I�KLJKHU
KDUYHVW�GXULQJ�WKH�ILUVW�WZR�GHFDGHV�DUH�QRW
IROORZHG�E\�D�FRQWLQXLQJ�DQG�VXFFHVVIXO
LQWHQVLYH�PDQDJHPHQW�SURJUDP��WKHUH�ZLOO
EH�D�FRQVLGHUDEOH�GHFUHDVH�LQ�WLPEHU
DYDLODEOH�IRU�KDUYHVW�LQ�WKH�IROORZLQJ
GHFDGHV���$OVR��WKHUH�DUH�QR�ORQJ�WHUP
VWXGLHV�LQ�WKH�UHGZRRG�UHJLRQ�ZKLFK
GHPRQVWUDWH�WKH�HIIHFW�RI�LQWHQVLYH
PDQDJHPHQW�RQ�/76<���7KHUHIRUH��WKH�ORQJ�
WHUP�UHVXOW�RI�LQWHQVLYH�PDQDJHPHQW

FDQQRW�EH�TXDQWLILHG���(YHQ�LI�3$/&2ªV
DVVXPSWLRQV�SURYH�FRUUHFW��WKHLU�JURZWK
DQG�\LHOG�SURMHFWLRQV�HVWLPDWH�WKDW�WKHUH
ZLOO�EH�D�VLJQLILFDQW�GHFUHDVH�LQ�WLPEHU
DYDLODEOH�IRU�KDUYHVW�LQ�WKH�PLGGOH�GHFDGHV�
HVSHFLDOO\�LQ�WKH�IRXUWK��ILIWK��DQG�VL[WK
GHFDGHV��VHH�7DEOH������F����7KH�VDPH
WLPEHU�SURGXFWLRQ�PRGHO�KDV�EHHQ�XVHG�WR
FDOFXODWH�JURZWK�DQG�KDUYHVW�IRU�DOO�WKH
DOWHUQDWLYHV���&RQVHTXHQWO\��WKHVH�FRQFHUQV
DERXW�WKH�DFFXUDF\�RI�WKH�JURZWK�DQG
KDUYHVW�SUHGLFWLRQV�DSSO\�WR�DOO
DOWHUQDWLYHV��HVSHFLDOO\�WKRVH�WKDW�LQYROYH
LQWHQVLYH�PDQDJHPHQW�SUHVFULSWLRQV�

$OWHUQDWLYH��D��1R�(ON�5LYHU�3URSHUW\�
$OWHUQDWLYH��D�LV�WKH�VDPH�DV�$OWHUQDWLYH��
H[FHSW�WKDW�QR�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�ZRXOG�EH�H[FKDQJHG���7KH�(ON�5LYHU
7LPEHU�&RPSDQ\�ODQGV�ZRXOG�FRQWLQXH�WR
EH�PDQDJHG�IRU�WLPEHU�

/76<�YROXPH�LV�VLPLODU�WR�$OWHUQDWLYH���
7KH�VDPH�FRQFHUQV�DERXW�WKH�DFFXUDF\�RI
JURZWK�DQG�KDUYHVW�SUHGLFWLRQV�GLVFXVVHG�LQ
$OWHUQDWLYH���DSSO\�WR�WKLV�DOWHUQDWLYH�

7DEOHV������H�DQG�I�VKRZ�WKDW�WKH�SURSRVHG
KDUYHVWV�LQ�WKH�ILUVW�WZR�GHFDGHV�H[FHHG
JURZWK�IRU�WKRVH�GHFDGHV���3URMHFWHG�WLPEHU
KDUYHVW�LQ�GHFDGH�RQH�RQ�3$/&2ªV�ODQG�LV
����������PEIQ��7DEOH������H����$V�LQ
$OWHUQDWLYH����3$/&2�DVVXPHV�WKDW�RQFH
WKH�ROG�JURZWK��KDUGZRRG��DQG�SRRUO\
VWRFNHG�VWDQGV�SODQQHG�IRU�KDUYHVW�LQ�WKH
ILUVW�WZR�GHFDGHV�DUH�FXW�DQG�WKRVH�DUHDV
SXW�LQWR�LQWHQVLYH�PDQDJHPHQW��JURZWK
UDWHV�ZRXOG�H[FHHG�KDUYHVW�UDWHV���$OVR�DV
LQ�$OWHUQDWLYH����3$/&2�DVVXPHV�WKDW�LWV
LQWHQVLYH�PDQDJHPHQW�SURJUDP�ZRXOG
FRQWLQXH�WR�EH�VXFFHVVIXOO\�LPSOHPHQWHG
WKURXJKRXW�WKH�OLIH�RI�WKH�6<3�

$OWHUQDWLYH����3URSHUW\�ZLGH�6HOHFWLYH
+DUYHVW�
2QO\�VHOHFWLYH�KDUYHVW�ZRXOG�EH�DOORZHG
XQGHU�$OWHUQDWLYH�����1R�FOHDUFXWV�RU�RWKHU
HYHQ�DJHG�KDUYHVWLQJ�ZRXOG�EH�DOORZHG���$W
OHDVW����SHUFHQW�RI�3$/&2ªV�ODQGV�ZRXOG�EH
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PDLQWDLQHG�DV�ODWH�VHUDO�IRUHVW�DQG�WKH�UHVW
ZRXOG�EH�PDQDJHG�WR�GHYHORS�D�PXOWL�OD\HU
WUHH�FDQRS\�ZLWK�ODUJH�WUHHV��GRZQ�ZRRG�
DQG�VQDJV���7KH�RYHU�������DQG��������DFUHV
RI�UHGZRRG��'RXJODV�ILU�ROG�JURZWK��DQG
UHVLGXDO�ROG�JURZWK�RXWVLGH�WKH�5HVHUYH
ZRXOG�QRW�EH�KDUYHVWHG��DQG�QR�VDOYDJH
ZRXOG�RFFXU���7KHUH�ZRXOG�EH�D�QR�KDUYHVW�
����IRRW�ZLGH�EXIIHU�DURXQG�WKHVH�VWDQGV�
1R�KDUYHVW�50=V�ZRXOG�EH�PDLQWDLQHG�RQ
DSSUR[LPDWHO\��������DFUHV���$SSUR[LPDWHO\
��������DFUHV�ZRXOG�EH�DYDLODEOH�IRU
VHOHFWLYH�WLPEHU�KDUYHVW���7KH�PD[LPXP
\HDUO\�WLPEHU�KDUYHVW�ZRXOG�QRW�H[FHHG
WZR�SHUFHQW�RI�WKH�WLPEHU�LQYHQWRU\���7KH
)5(,*+76�PRGHO�LQGLFDWHV�WKDW
DSSUR[LPDWHO\����SHUFHQW�ZRXOG�EH�FDEOH
\DUGHG��DQG����SHUFHQW�ZRXOG�EH�WUDFWRU
\DUGHG���+RZHYHU��WKHVH�KLJK�WUDFWRU
ORJJLQJ�SHUFHQWDJHV�DUH�RYHUHVWLPDWHG�

7DEOHV������G��J�DQG�K�VKRZ�WKH�LQYHQWRU\�
JURZWK��DQG�KDUYHVW�YROXPHV�RQ�3$/&2
ODQGV��LQFOXGLQJ�WKRVH�DFTXLUHG�IURP�(ON
5LYHU�7LPEHU�&RPSDQ\���7KH�WDEOHV�VKRZ
WKDW�JURZWK�H[FHHGV�KDUYHVW�LQ�HYHU\
GHFDGH���+DUYHVW�RQO\�FDSWXUHV�OHVV�WKDQ
RQH�IRXUWK�RI�WKH�JURZWK�LQ�HYHU\�GHFDGH�
7KLV�LV�VLJQLILFDQWO\�EHORZ�WKH�/76<�IRU�WKH
DUHD�SURMHFWHG�LQ�$OWHUQDWLYH���DQG�ZRXOG
UHVXOW�LQ�D�VLJQLILFDQW�ORVV�RI�SURGXFWLRQ�

3URMHFWHG�WLPEHU�KDUYHVW�LQ�GHFDGH�RQH�RQ
3$/&2�ODQGV�LV���������PEIQ�

7KH�HIIHFWV�RQ�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQGV�WUDQVIHUUHG�LQWR�WKH�5HVHUYH�ZRXOG�EH
WKH�VDPH�DV�LQ�$OWHUQDWLYH�����7KH�HIIHFWV�RQ
(ON�5LYHU�7LPEHU�&RPSDQ\�ODQGV
WUDQVIHUUHG�WR�3$/&2�RZQHUVKLS�ZRXOG�EH
WKH�VDPH�DV�WKH�HIIHFWV�IRU�RWKHU�3$/&2
ODQGV���7KH�UHVXOW�ZRXOG�EH�D�YHU\�ODUJH
UHGXFWLRQ�RI�WLPEHU�SURGXFWLRQ�

$OWHUQDWLYH�����������DFUH�1R�KDUYHVW
3XEOLF�5HVHUYH�
$OWHUQDWLYH���SODFHV�DSSUR[LPDWHO\
�������DFUHV�LQWR�QR�KDUYHVW�UHVHUYH���,W
ZRXOG�FRPSULVH�DSSUR[LPDWHO\��������DFUHV
RI�3$/&2�ODQG�DQG�DSSUR[LPDWHO\

������DFUHV�RI�(ON�5LYHU�7LPEHU�&RPSDQ\
ODQG���7KH�UHPDLQLQJ�ODQGV�ZRXOG�EH
PDQDJHG�DV�GHVFULEHG�LQ�$OWHUQDWLYH�����1R�
KDUYHVW�50=V�ZRXOG�EH�PDLQWDLQHG�RQ
DSSUR[LPDWHO\�������DFUHV�RXWVLGH�WKH
5HVHUYH���$OO�WLPEHU�SURGXFWLRQ�ZRXOG�EH
ORVW�RQ�WKHVH�DUHDV����$SSUR[LPDWHO\
�������DFUHV�ZRXOG�KDYH�VHOHFWLYH�KDUYHVW
WR�SURWHFW�ULSDULDQ�IXQFWLRQ���7KH�UHPDLQLQJ
DSSUR[LPDWHO\���������DFUHV�ZRXOG�EH
DYDLODEOH�IRU�LQWHQVLYH�WLPEHU�PDQDJHPHQW�
$SSUR[LPDWHO\����SHUFHQW�ZRXOG�EH�FDEOH
\DUGHG��DQG����SHUFHQW�ZRXOG�EH�WUDFWRU
\DUGHG�

7DEOHV������L�DQG�M�VXPPDUL]H�WKH�SURMHFWHG
YROXPHV�RI�VWDQGLQJ�WLPEHU��JURZWK��DQG
KDUYHVW�LQ����\HDU�LQFUHPHQWV�RQ�3$/&2
ODQGV���7KH�WDEOHV�VKRZ�WKDW�JURZWK�H[FHHGV
KDUYHVW�LQ�HYHU\�GHFDGH�H[FHSW�IRU�WKH�ILUVW
WZR�GHFDGHV���7KH�DYHUDJH�KDUYHVW�YROXPH
LV�DSSUR[LPDWHO\����SHUFHQW�RI�WKH�/67<
SURMHFWHG�IRU�WKH�HQWLUH�DUHD�LQ
$OWHUQDWLYH�����3URMHFWHG�WLPEHU�KDUYHVW�LQ
GHFDGH�RQH�RQ�3$/&2�ODQGV�LV����������
PEIQ�

������ $%������&RQGLWLRQV

8QGHU�WKH�+&3��HLWKHU�WKH�2ZO�&UHHN�RU
WKH�*UL]]O\�&UHHN�00&$�ZRXOG�EH
DYDLODEOH�IRU�KDUYHVW���$%������FRQGLWLRQV
WKH�H[SHQGLWXUH�RI�VWDWH�IXQGV�IRU
DFTXLVLWLRQ�RI�WKH�+HDGZDWHUV�)RUHVW�DQG
RWKHU�ODQGV�RQ�WKH�LQFOXVLRQ�RI�VHYHUDO
SURYLVLRQV�LQ�WKH�ILQDO�+&3��WKH�,$��DQG�WKH
,73V�LQWHQGHG�WR�VWUHQJWKHQ�SURWHFWLRQV�IRU
FRYHUHG�VSHFLHV���6KRXOG�3$/&2�LQFOXGH
WKRVH�SURYLVLRQV�LQ�WKH�ILQDO�+&3��VWDWH
PRQLHV�ZRXOG�EH�DSSURSULDWHG�WR�WKH�VWDWH
:LOGOLIH�&RQVHUYDWLRQ�%RDUG�WR�IXQG�WKH
VWDWHªV�VKDUH�RI�WKH�FRVW�RI�DFTXLULQJ
DSSUR[LPDWHO\�������DFUHV�RI�SULYDWH�IRUHVW
ODQGV��LQFOXGLQJ�WKH�+HDGZDWHUV�)RUHVW�
8QGHU�$%�������WKH�2ZO�&UHHN�00&$
ZRXOG�EH�SURWHFWHG�IURP�KDUYHVW�IRU�WKH�OLIH
RI�WKH�,73V��DQG�WKH�*UL]]O\�&UHHN�00&$
ZRXOG�EH�SURWHFWHG�IRU�ILYH�\HDUV�IURP�WKH
GDWH�RI�WKH�DGRSWLRQ�RI�WKH�ILQDO�+&3���$%
�����DOVR�DSSURSULDWHV�DGGLWLRQDO�IXQGLQJ
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IRU�WKH�IXWXUH�RSSRUWXQLW\�WR�SXUFKDVH�RI
WKH�2ZO�&UHHN���$Q\�IXQGV�UHPDLQLQJ�IURP
WKRVH�DSSURSULDWHG�IRU�WKH�SXUFKDVH�RI�WKH
2ZO�&UHHN�00&$�FRXOG�EH�XVHG�WR
SXUFKDVH�WUDFWV�RI�WKH�(ON�5LYHU�3URSHUW\
DQG�SUHYLRXVO\�XQORJJHG�'RXJODV�ILU�IRUHVW
ODQG�ZLWKLQ�WKH�0DWWROH�5LYHU�ZDWHUVKHG�

7KH�VWDWH�PDQDJLQJ�DJHQF\�DQG
PDQDJHPHQW�SUHVFULSWLRQV�DUH�XQNQRZQ�
DQG�WKHVH�DFTXLVLWLRQV�DUH�VRPHZKDW
VSHFXODWLYH���&RQVLGHULQJ�WKH�OHJLVODWLYH
LQWHQW�EHKLQG�$%�������LW�LV�DVVXPHG�WKDW
SXUFKDVHG�ODQGV�ZRXOG�EH�PDQDJHG
VLPLODUO\�WR�WKH�+HDGZDWHUV�5HVHUYH�
7KHVH�DQWLFLSDWHG�DFTXLVLWLRQV�ZRXOG
SURWHFW�ROG�JURZWK�DQG�UHVLGXDO�UHGZRRG
VWDQGV�DQG�VRPH�'RXJODV�ILU�VWDQGV�ZLWKLQ
WKHVH�WUDFWV�LQ�SHUSHWXLW\�

7KH�SURWHFWLRQ�RI�WKH�2ZO�&UHHN�00&$
ZRXOG�UHPRYH�DERXW�����DFUHV�IURP�WLPEHU
SURGXFWLRQ���7KH�SURWHFWLRQ�RI�WKH�*UL]]O\
&UHHN�00&$�ZRXOG�UHPRYH�DERXW����
DFUHV�IURP�WLPEHU�SURGXFWLRQ���7KLV�DFUHDJH
SOXV�WKH�DSSOLFDWLRQ�RI�&ODVV�,�DQG�,,�50=
QR�KDUYHVW�SUHVFULSWLRQV��DV�GHVFULEHG�LQ
6HFWLRQ��������ZRXOG�UHVXOW�LQ�OHVV�DFUHDJH
EHLQJ�DYDLODEOH�IRU�KDUYHVW���7KH�FRPELQHG
HIIHFW�RI�ODQG�DFTXLVLWLRQ�DQG�DGGLWLRQDO
SURWHFWLRQV�RQ�WKH�ODQGVFDSH�FRXOG�UHGXFH

WKH�DYDLODELOLW\�RI�WLPEHU�DQG�WKXV�IXUWKHU
UHGXFH�WLPEHU�VXSSO\�LQ�WKH�ORFDO�DUHD��DV
ZHOO�DV�WLPEHU�KDUYHVW�UHODWHG�HPSOR\PHQW�

+RZHYHU��SURWHFWLRQ�DQG�PDQDJHPHQW�LQ
SHUSHWXLW\�RI�DQ\�DFTXLUHG�ODQGV�ZRXOG
VDIHJXDUG�DERXW�������DFUHV�RI�ROG�JURZWK
DQG�UHVLGXDO�UHGZRRG�DQG�ZRXOG�UHGXFH�WKH
ULVN�RI�ORVV�RI�UDUH�DQG�XQFRPPRQ�IORUD
DVVRFLDWHG�ZLWK�FRPPHUFLDO�WLPEHU�KDUYHVW
DQG�FRPPHUFLDO�WLPEHUODQG�PDQDJHPHQW
SUDFWLFHV�

������ &XPXODWLYH�(IIHFWV

&XPXODWLYH�HIIHFWV�RQ�YHJHWDWLRQ�DQG
WLPEHU�UHVRXUFHV�LQ�WKH�UHGZRRG�UHJLRQ�DUH
UHODWHG�WR�WKH�PDQDJHPHQW�GLUHFWLRQ�LQ�WKH
SURSRVHG�DOWHUQDWLYHV�DV�ZHOO�DV�SURSRVHG

FKDQJHV�LQ�RZQHUVKLS���3$/&2�RZQV�QHDUO\
���SHUFHQW�RI�WKH�UHPDLQLQJ�ROG�JURZWK
UHGZRRG���+RZ�LW�LV�PDQDJHG�FRXOG�KDYH�D
VLJQLILFDQW�HIIHFW�RQ�WKDW�UHVRXUFH�EHFDXVH
QHDUO\�DOO�WKH�ROG�JURZWK�UHGZRRG�QRW
SURWHFWHG�LQ�SDUNV�RU�UHVHUYHV�LV�RQ�3$/&2
ODQGV���$OWHUQDWLYH���ZRXOG�KDYH�WKH�PRVW
SRVLWLYH�FXPXODWLYH�HIIHFW�RQ�SUHVHUYLQJ
DQG�GHYHORSLQJ�ODWH�VHUDO�DQG�ROG�JURZWK
IRUHVW���$OWHUQDWLYHV���DQG��D�ZRXOG
SUHVHUYH�WKH�OHDVW��$OWHUQDWLYH���LV�PLGZD\
EHWZHHQ�$OWHUQDWLYHV���DQG���

$OWHUQDWLYH���ZRXOG�DOVR�SURWHFW�DOO�ROG�
JURZWK�DQG�UHVLGXDO�'RXJODV�ILU�IRUHVW�RQ
3$/&2�ODQGV���8QGHU�$OWHUQDWLYHV��������D�
DQG���ROG�JURZWK�DQG�UHVLGXDO�ROG�JURZWK
'RXJODV�ILU�ZRXOG�EH�DYDLODEOH�IRU�WLPEHU
KDUYHVW���8QGHU�$OWHUQDWLYH����DERXW���
SHUFHQW�DQG����SHUFHQW�RI�H[LVWLQJ�ROG�
JURZWK�DQG�UHVLGXDO�ROG�JURZWK�'RXJODV�ILU�
UHVSHFWLYHO\��ZRXOG�EH�KDUYHVWHG�E\�\HDU����
8QGHU�$OWHUQDWLYHV���DQG��D��DERXW���
SHUFHQW�DQG����SHUFHQW�RI�H[LVWLQJ�ROG�
JURZWK�DQG�UHVLGXDO�ROG�JURZWK�'RXJODV�ILU�
UHVSHFWLYHO\��ZRXOG�EH�KDUYHVWHG�E\�\HDU����
8QGHU�$OWHUQDWLYH����DERXW����SHUFHQW�DQG
���SHUFHQW�RI�H[LVWLQJ�ROG�JURZWK�DQG
UHVLGXDO�ROG�JURZWK�'RXJODV�ILU�
UHVSHFWLYHO\��ZRXOG�EH�KDUYHVWHG�E\�\HDU����

7KH�DOWHUQDWLYHV�ZRXOG�KDYH�DQ�LQYHUVH
HIIHFW�RQ�WKH�FXPXODWLYH�WLPEHU�VXSSO\�
&RPPHUFLDO�WLPEHU�KDUYHVW�LQ�+XPEROGW
&RXQW\�KDV�ULVHQ�DQG�IDOOHQ�ZLWK�WLPEHU
F\FOHV�EXW�WKH�JHQHUDO�WUHQG�LV�GHFUHDVLQJ
KDUYHVW�OHYHOV���7KH������KDUYHVW�ZDV
DSSUR[LPDWHO\�RQH�ILIWK�RI������KDUYHVW�
+DUYHVW�RQ�IHGHUDO�ODQG�KDV�GURSSHG�WR�RQO\
DERXW�ILYH�SHUFHQW�RI�WKH������OHYHO�
3$/&2ªV�KDUYHVW�KDV�DVVXPHG�DQ
LQFUHDVLQJO\�KLJKHU�SURSRUWLRQ�RI�+XPEROGW
&RXQW\ªV�KDUYHVW�DV�RWKHU�RZQHUVKLSVª
KDUYHVW��GHFUHDVHG�

7KH�KDUYHVW�OHYHOV�DVVRFLDWHG�ZLWK
$OWHUQDWLYHV���DQG��D�UHSUHVHQW
DSSUR[LPDWHO\����SHUFHQW�RI�WKH�WRWDO
KDUYHVW�IRU�+XPEROGW�&RXQW\��EDVHG�RQ�WKH
���\HDU�SHULRG�HQGLQJ�LQ������
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$OWHUQDWLYH���UHSUHVHQWV�DSSUR[LPDWHO\
���SHUFHQW��$OWHUQDWLYH���UHSUHVHQWV�DERXW
���SHUFHQW��ZKLOH�$OWHUQDWLYH���UHSUHVHQWV
RQO\�DERXW����SHUFHQW���6WDWHG�DQRWKHU�ZD\�
WKH�FRXQW\ªV�FXPXODWLYH�WLPEHU�KDUYHVW
ZRXOG�EH�UHGXFHG�E\�PRUH�WKDQ�RQH�WKLUG�LI
$OWHUQDWLYH���LV�FKRVHQ�UDWKHU�WKDQ
$OWHUQDWLYHV���RU��D���6LQFH�+XPEROGW
&RXQW\�SURGXFHV�QHDUO\�RQH�IRXUWK�RI�WKH
VWDWHªV�KDUYHVW���3$/&2ªV�KDUYHVW�DOVR
DIIHFWV�WKH�VWDWHªV�SURGXFWLRQ�
$OWHUQDWLYHV���DQG��D�ZRXOG�KDYH�OLWWOH
HIIHFW�RQ�WKH�VWDWHªV�KDUYHVW�OHYHO�
$OWHUQDWLYHV���DQG���ZRXOG�UHVXOW�LQ�D
VL[�SHUFHQW�UHGXFWLRQ�DQG�$OWHUQDWLYH���LQ
DQ�HLJKW�SHUFHQW�UHGXFWLRQ�

������ 0LWLJDWLRQ

�������� 0LWLJDWLRQ�IRU�5DUH�DQG�8QFRPPRQ
)ORUD

%HFDXVH�RI�WKH�SRWHQWLDO�IRU�VLJQLILFDQW
HIIHFWV�WR�UDUH�DQG�XQFRPPRQ�IORUD�XQGHU
$OWHUQDWLYHV�����D�����DQG����WKH�IROORZLQJ
PLWLJDWLRQ�LV�SURSRVHG��,PSOHPHQWDWLRQ�RI
WKLV�PLWLJDWLRQ�ZRXOG�UHGXFH�HIIHFWV�WR�OHVV
WKDQ�VLJQLILFDQW��3UHVHQFH�RI�UDUH�VSHFLHV
VKRXOG�EH�GHWHUPLQHG�WKURXJK�ILHOG
LQVSHFWLRQV�LQFRUSRUDWHG�LQWR�WKH�ILHOG
VXUYH\V�FRQGXFWHG�RQ�KDUYHVW�DUHDV�SULRU�WR
URDG�EXLOGLQJ�DQG�WLPEHU�KDUYHVW��7KH�OLVW
RI�SRWHQWLDOO\�RFFXUULQJ�UDUH�VSHFLHV��7DEOH
�������ZLOO�KDYH�WR�EH�XSGDWHG�HDFK�\HDU
XVLQJ�&')*�1''%�DQG�WKH�&136
LQYHQWRU\��6RLO�DQG�IRUHVW�FRYHU�PDSV
VKRXOG�EH�FRQVXOWHG�WR�LGHQWLI\�ZKLFK
VSHFLHV�PLJKW�RFFXU�LQ�WKH�SURSRVHG�7+3
DUHD�DQG�ZKLFK�DUHDV�VKRXOG�EH�VXUYH\HG�
7KH�53)ªV�ILHOG�UHYLHZ�FDQ�DOVR�EH�XVHG�WR
LGHQWLI\�SRWHQWLDO�KDELWDWV�WKDW�ZRXOG�QHHG
VXUYH\V���$SSURSULDWH�ILHOG�DLGV��VXFK�DV
FRORU�SKRWRJUDSKV�FRPELQHG�ZLWK�KDELWDW
GHVFULSWLRQV��FRPPRQO\�DVVRFLDWHG�VSHFLHV�
DQG�VNHWFKHV�RI�GLDJQRVWLF�IHDWXUHV��QHHG�WR
EH�DFTXLUHG�RU�SUHSDUHG�EHIRUHKDQG�

$UHDV�LGHQWLILHG�E\�WKH�53)�DV�FRQWDLQLQJ
SRWHQWLDO�KDELWDW�VKRXOG�EH�VXUYH\HG�E\�D
TXDOLILHG�ILHOG�ERWDQLVW�WR�GHPRQVWUDWH

SUHVHQFH�RU�UHDVRQDEOH�DEVHQFH�RI�UDUH
SODQWV���&UHGHQWLDOV�RI�ILHOG�ERWDQLVWV
SURSRVHG�IRU�WKH�DGGLWLRQDO�SODQW�VXUYH\V
VKRXOG�EH�DSSURYHG�E\�&')*�

/RFDWLRQV�RI�LGHQWLILHG�SRSXODWLRQV�RI
IHGHUDO�RU�VWDWH�OLVWHG�VSHFLHV��RU�VSHFLHV�RQ
WKH�&136�/LVWV���RU����VKRXOG�EH�UHSRUWHG�WR
&')*��7KH�ORFDWLRQV�RI�\DUGLQJ�DQG�VNLG
WUDLOV�IRU�WKH�7+3�VKRXOG�EH�PRGLILHG�DV
QHFHVVDU\�WR�DYRLG�LGHQWLILHG�SRSXODWLRQV�

�������� 0LWLJDWLRQ�IRU�1DWXUDO�9HJHWDWLRQ
DQG�&RPPHUFLDO�7LPEHU

%HFDXVH�WKH�3URSRVHG�$FWLRQ�3URSRVHG
3URMHFW�KDV�QR�VLJQLILFDQW�HIIHFWV�RQ�QDWXUDO
YHJHWDWLRQ�FRPPHUFLDO�WLPEHU��QR�DGGLWLRQDO
PLWLJDWLRQ�LV�UHTXLUHG���+RZHYHU��3$/&2
GHYHORSHG�WKH�IROORZLQJ�PHDVXUHV�LQ
FRRSHUDWLRQ�ZLWK�&')�ZLWK�UHVSHFW�WR�LWV
FRPPHUFLDO�WLPEHU�KDUYHVW�

3URYLVLRQV
��� $�VFKHGXOH�RI�SODQQHG�WUHDWPHQW�IRU

WKH�GHFDGH��GHULYHG�IURP�WKH
KDUYHVW�VFKHGXOH��LV�LQFOXGHG�LQ�6<3
�VHH�3DUWV�%�DQG�&�RI�9ROXPH�,,,��

��� &RPPHQFH�RQ�WKH�ILIWK�DQQLYHUVDU\
RI�WKH�DSSURYDO�RI�WKH�6<3��3$/&2
ZLOO�VXEPLW�D�UHSRUW�WR�&')�RQ�WKH
DSSURSULDWHQHVV�RI�WKH�/76<�OHYHO�
7KH�UHSRUW�ZLOO�LQFOXGH�YHULILDEOH
GDWD�DQG�RWKHU�HYLGHQFH�WKDW
GHPRQVWUDWHV�WKDW�JURZWK
HQKDQFLQJ�WUHDWPHQWV�KDYH�EHHQ
HIIHFWLYH�LQ�PDLQWDLQLQJ
UHJHQHUDWHG�VWDQGV�DW�DSSURSULDWH
VWRFNLQJ�OHYHOV�DQG�UHODWLYHO\�IUHH
IURP�RYHUWRSSLQJ�ZHHG�YHJHWDWLRQ�
3$/&2�ZLOO�SUHSDUH�PRQLWRULQJ
VDPSOLQJ�GHVLJQV�ZLWK�LQYROYHPHQW
RI�&')�DQG�RWKHU�UHFRJQL]HG
H[SHUWV�DQG�FDUU\�RXW�WKH
DSSURSULDWH�ILHOG�ZRUN�DQG�DQDO\VLV
RQ�WUHDWPHQW�LPSOHPHQWDWLRQ�DQG
VWDQG�UHVSRQVH�

��� 7R�DVVXUH�WKDW�KDUYHVWV�DUH�QRW
H[FHVVLYH�SULRU�WR�FRQVLGHUDWLRQ�RI
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DQ\�/76<�DGMXVWPHQW��LQ�DQ\�RQH�RI
WKH�ILUVW�ILYH�\HDUV�SULRU�WR�WKH
VXEPLVVLRQ�RI�WKH�UHSRUW�IURP�,WHP
���DERYH��3$/&2�ZLOO�KDUYHVW�QR
PRUH�WKDQ����SHUFHQW�DERYH�WKH
DQQXDO�/76<��VXEMHFW�WR�DGMXVWPHQW
DV�SURYLGHG�LQ�WKH�6<3�IRU�FKDQJHV
LQ�WKH�ODQG�EDVH��

��� $QQXDO�SHUIRUPDQFH�VXPPDU\
UHSRUWV��VHH�EHORZ��ZLOO�EH
VXEPLWWHG�E\�3$/&2�WR�&')���,I�
DIWHU�WZR�FRQVHFXWLYH�\HDUV�RI�&')
FRQFHUQ�WKDW�LQVXIILFLHQW�DFUHV�DUH
EHLQJ�WUHDWHG�UHODWLYH�WR�WKH
VFKHGXOH�WKHQ�WKH�\HDU�ILYH�DQDO\VLV
�,WHP����DERYH��PD\�EH�WULJJHUHG��DW
&')ªV�GLVFUHWLRQ���&')�ZLOO�KDYH
WKH�DELOLW\�WR�YLVLW�WKHVH�ORFDWLRQV�DW
DQ\�WLPH��DIWHU�WKH�XVXDO�ODQGRZQHU
QRWLILFDWLRQ���&')�UHVHUYHV�WKH�ULJKW
WR�KDYH�XS�WR�ILYH�SHUFHQW�RI�WKH
VLWHV�DXGLWHG�DQQXDOO\�E\�D�WKLUG
SDUW\�FRQWUDFWRU�IXQGHG�E\�3$/&2
ZLWK�UHVSRQVLELOLW\�WR�&')���$QQXDO
LPSOHPHQWDWLRQ�UHSRUWV�DOORZ
DPRUH�WLPHO\�UHVSRQVH�WR�GHYLDWLRQV
IURP�LQWHQVLYH�PDQDJHPHQW
DVVXPSWLRQV�ZLWKRXW�LQFXUULQJ
VLJQLILFDQW�DGGLWLRQDO�FRVW�IRU�HLWKHU
3$/&2�RU�&')���7KH�WZR�\HDU
SHULRG�UHFRJQL]HV�WKDW�IRU�DQ\�JLYHQ
\HDU�FLUFXPVWDQFHV�VXFK�DV�ZHDWKHU
RU�FDWDVWURSKLF�HYHQWV�PD\�SUHFOXGH
PHHWLQJ�WKH�WUHDWPHQW�VFKHGXOH�

��� &')�FRQFXUV�WKDW�WKH�XOWLPDWH
\LHOGV�DFKLHYHG�DUH�EHVW�HYDOXDWHG
WKURXJK�WKH�XVH�RI�SHULRGLF
LQYHQWRULHV�RI�WKH�SURSHUW\���3$/&2
ZLOO�DGGUHVV�LQWHQVLYH�PDQDJHPHQW
UHVSRQVH�DW�WKH�ILYH�\HDU�SHULRG�DQG
ZLWK�VXEPLVVLRQ�RI�WKHLU�QH[W�6<3
LQ�WHQ�\HDUV�XVLQJ�FRQWHPSRUDU\
GDWD�

5HSRUWLQJ�$QQXDO�0RQLWRULQJ�5HVXOWV
3$/&2�ZLOO�SURYLGH�DQQXDO�SHUIRUPDQFH
VXPPDULHV�WR�WKH�6<3�HYDOXDWLRQ�SURJUDP
DW�&')�KHDGTXDUWHUV���7KH�ILUVW

SHUIRUPDQFH�VXPPDU\�ZLOO�RQO\�FRYHU�WKDW
SRUWLRQ�RI�WKH�\HDU�XQGHU�ZKLFK�3$/&2
DFWXDOO\�RSHUDWHV�XQGHU�WKH�6<3�
6XEVHTXHQW�SHUIRUPDQFH�VXPPDULHV�ZLOO
FRYHU�DQ�HQWLUH�ILVFDO�\HDU�IURP�-XO\���WR
-XQH������7KH�SHUIRUPDQFH�VXPPDULHV�ZLOO
FRYHU�DQ�HQWLUH�ILVFDO�\HDU�IURP�-XO\���WR
-XQH������7KH�SHUIRUPDQFH�VXPPDULHV�ZLOO
EH�GXH�E\�0DUFK���RI�WKH�IROORZLQJ�\HDU�
7KH�GDWD�ZLOO�LQFOXGH��IRU�HDFK�\HDU�

��� $FUHV�KDUYHVWHG�LQ�WKDW�\HDU��E\
VLOYLFXOWXUDO�SUHVFULSWLRQ

��� 1HW�YROXPH�KDUYHVWHG�LQ�WKDW�\HDU

��� $�PDS�RI�KDUYHVW�XQLWV�WKDW�ZHUH
HQWHUHG�IRU�FRPPHUFLDO�KDUYHVW�WKDW
\HDU��DORQJ�ZLWK��IRU�HDFK�KDUYHVW
XQLW��WKH�DFUHDJH�RI�WKH�KDUYHVW
XQLW��DQG�WKH�VLOYLFXWOXUDO
SUHVFULSWLRQ�XVHG

��� $�PDS�RI�KDUYHVW�XQLWV�RQ�ZKLFK
SODQWLQJ��VLWH�SUHSDUDWLRQ�
YHJHWDWLRQ�FRQWURO��RU
SUHFRPPHUFLDO�WKLQQLQJ�ZDV
SHUIRUPHG�WKDW�\HDU��DORQJ�ZLWK��IRU
HDFK�KDUYHVW�XQLW��WKH�DFUHDJH�RI
WKH�KDUYHVW�XQLW��DQG�WKH�\HDU�RI
UHJHQHUDWLRQ�KDUYHVW

,Q�RUGHU�WR�LQLWLDWH�WKH�PRQLWRULQJ�SURFHVV�
3$/&2�ZLOO�SURYLGH�WKH�GDWD�LQ�WKH�,WHP���
DERYH�WR�&')�IRU�WKH�ILVFDO�\HDUV�HQGLQJ�LQ
�����������������ZLWKLQ�WZR�PRQWKV
IROORZLQJ�WKH�DSSURYDO�RI�WKH�6<3�

&RQVHTXHQFHV�RI�9LRODWLQJ�WKH�3URYLVLRQV
$�YLRODWLRQ�RI�WKH�SURYLVLRQV�GHILQHG�LQ�WKLV
GRFXPHQW�PD\�RFFXU�LQ�WKUHH�ZD\V�

��� $�IDLOXUH�WR�SURYLGH�&')�ZLWK
DFFXUDWH�DQG�FRPSOHWH�GDWD�ZKLFK
GHPRQVWUDWH��LQ�WKH�ILIWK
DQQLYHUVDU\�UHSRUW��WKDW�WKH
WUHDWPHQWV�DUH�HIIHFWLYH�LQ�FUHDWLQJ
ZHOO�VWRFNHG�VWDQGV�ZLWK�WUHHV�WKDW
DUH�IUHH�WR�JURZ
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��� $�IDLOXUH�WR�VXEVWDQWLDOO\�FRPSO\
ZLWK�WKH�VFKHGXOH�RI�WUHDWPHQWV�IRU
WZR�FRQVHFXWLYH�\HDUV

��� $�IDLOXUH�WR�SURYLGH�DQQXDO
SHUIRUPDQFH�VXPPDULHV

,I�LW�EHFRPHV�FOHDU�WKDW�D�YLRODWLRQ�RI�WKH
DJUHHPHQW�KDV�RFFXUUHG��3$/&2�DQG�&')

DJUHH�WKDW�3$/&2�VKDOO�UHFDOFXODWH�WKH
/76<�XVLQJ�XSGDWHG�W\SH��SURSHUW\�
KDUYHVW��LQYHQWRU\�GDWD�DQG�\LHOG�VWUHDPV
WKDW�LQFRUSRUDWH�JURZWK�HQKDQFLQJ
WUHDWPHQWV�LQ�SURSRUWLRQ�WR�DFWXDO
DFKLHYHPHQWV���7KH�WHQ�\HDU�KDUYHVW�OHYHO
GHULYHG�IURP�WKH�UHFDOFXODWHG�/76<�VKDOO
DSSO\�WR�WKH�ILUVW�GHFDGH�RI�WKH�6<3�
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Table 3.9-6a.  Alternative 1 Projected Harvest, Growth and Inventory Volumes, PALCO
Lands Only

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade1/

1 5,449,668 1,776,411 1,712,518

2 5,519,974 1,969,291 1,455,640

3 6,040,969 2,060,757 1,273,685

4 6,823,296 2,115,451 1,146,316

5 7,782,037 2,154,438 1,031,685

6 8,907,006 2,245,756 1,127,145

7 10,031,920 2,203,339 1,239,859

8 10,997,100 2,160,019 1,363,845

9 11,778,450 2,156,422 1,227,461

10 12,710,390 2,093,086 1,298,013

11 13,505,120 2,044,685 1,427,814

12 14,119,050 1,983,455 1,285,032

Average harvest per decade 1,558,901
1/ Indicated harvest volumes are maximum values.  Detailed mapping of Class III stream distribution is
poorly known.  Class III streams would remove a substantial area from timber harvest, reducing timber
volume proportionately.

Source: Vestra Resources

Table 3.9-6b.  Alternative 1 Projected Harvest, Growth and Inventory Volumes, All
Ownerships

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade1/

1 5,765,852  1,886,848  1,826,672

2 5,831,391  2,080,613  1,552,671

3 6,366,656  2,181,789  1,358,587

4 7,186,314  2,238,901  1,222,728

5 8,193,011  2,277,859  1,100,455

6 9,371,659  2,370,337  1,199,599

7 10,549,331  2,325,168  1,319,557

8 11,555,501  2,282,520  1,451,514

9 12,372,068  2,275,674  1,306,364

10 13,343,499  2,210,512  1,369,025

11 14,184,208  2,161,072  1,500,447

12 14,842,980  2,103,966  1,350,402

Average harvest per decade 1,379,835
1/ Indicated harvest volumes are maximum values.  Detailed mapping of Class III stream distribution is
poorly known.  Class III streams would remove a substantial area from timber harvest, reducing timber
volume proportionately.

Source: Vestra Resources
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Table 3.9-6c.  Alternative 2 Projected Harvest, Growth and Inventory Volumes, PALCO
Lands Only

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 5,004,554 1,774,647 2,335,188

2 4,453,995 1,882,000 1,984,910

3 4,355,315 2,012,830 1,736,796

4 4,632,062 2,168,834 1,563,117

5 5,224,017 2,279,668 1,406,805

6 6,105,130 2,432,650 1,547,485

7 6,991,135 2,438,911 1,702,235

8 7,713,918 2,401,156 1,872,458

9 8,259,261 2,403,115 2,059,703

10 8,596,446 2,336,072 2,265,674

11 8,661,314 2,333,723 2,335,188

12 8,670,639 2,303,732 2,272,910

Average harvest per decade 2,308,247

Source: Vestra Resources

Table 3.9-6d.  Alternative 2 Projected Harvest, Growth and Inventory Volumes, All
Ownerships

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 5,765,776 1,836,051 2,335,188

2 5,276,123 1,958,112 1,984,910

3 5,254,076 2,093,173 1,736,796

4 5,611,453 2,252,225 1,563,117

5 6,286,254 2,365,061 1,406,805

6 7,252,298 2,518,185 1,547,485

7 8,224,242 2,523,319 1,702,235

8 9,030,489 2,482,999 1,872,458

9 9,658,826 2,481,814 2,059,703

10 10,073,819 2,410,998 2,265,674

11 10,212,807 2,404,742 2,335,188

12 10,293,787 2,371,094 2,272,910

Average harvest per decade 1,923,539

Source: Vestra Resources
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Table 3.9-6e.  Alternative 2a Projected Harvest, Growth and Inventory Volumes, PALCO
Lands Only

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 4,753,875 1,687,490 2,214,804

2 4,237,429 1,798,277 1,882,584

3 4,156,761 1,926,177 1,647,261

4 4,433,885 2,070,135 1,482,534

5 5,013,994 2,149,884 1,334,281

6 5,829,290 2,299,189 1,467,709

7 6,668,259 2,308,340 1,614,480

8 7,347,991 2,286,386 1,775,928

9 7,867,960 2,293,287 1,953,521

10 8,207,870 2,224,160 2,148,873

11 8,274,432 2,200,235 2,214,804

12 8,271,474 2,170,072 2,214,804

Average harvest per decade 2,195,158

Source:  Vestra Resources

Table 3.9-6f.  Alternative 2a Projected Harvest, Growth and Inventory Volumes, All
Ownerships

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 5,765,856 1,836,949 2,328,958

2 5,283,437 1,959,057 1,979,615

3 5,266,990 2,099,015 1,732,163

4 5,633,609 2,247,063 1,558,946

5 6,314,119 2,327,885 1,403,051

6 7,237,673 2,477,899 1,540,163

7 8,183,489 2,483,044 1,694,178

8 8,956,442 2,459,429 1,863,597

9 9,563,185 2,460,583 2,032,424

10 9,990,178 2,386,691 2,219,885

11 10,147,178 2,358,742 2,287,437

12 10,231,438 2,329,980 2,280,174

Average harvest per decade 1,910,049

Source:  Vestra Resources
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Table 3.9-6g.  Alternative 3 Projected Harvest, Growth and Inventory Volumes, PALCO
Lands Only

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 5,005,011 1,945,292 868,780

2 6,080,636 2,336,434 738,463

3 7,677,539 2,429,402 682,237

4 9,427,687 2,438,099 750,460

5 11,102,300 2,412,273 825,506

6 12,693,210 2,367,675 908,057

7 14,159,390 2,275,082 998,863

8 15,435,010 2,199,165 1,028,151

9 16,603,940 2,164,642 1,009,240

10 17,756,270 2,147,402 1,031,919

11 18,854,930 2,114,680 1,135,111

12 19,846,100 2,068,821 1,219,592

Average harvest per decade 1,119,638

Source:  Vestra Resources

Table 3.9-6h.  Alternative 3 Projected Harvest, Growth and Inventory Volumes, All
Ownerships

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 5,766,233 2,006,696 868,780

2 6,902,764 2,412,546 738,463

3 8,576,300 2,509,745 682,237

4 10,407,078 2,521,490 750,460

5 12,164,537 2,497,666 825,506

6 13,840,378 2,453,210 908,057

7 15,392,497 2,359,490 998,863

8 16,751,581 2,281,008 1,028,151

9 18,003,505 2,243,341 1,009,240

10 19,233,643 2,222,328 1,031,919

11 20,406,423 2,185,699 1,135,111

12 21,469,248 2,136,183 1,219,592

Average harvest per decade 1,119,638

Source:  Vestra Resources
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Table 3.9-6i.  Alternative 4 Projected Harvest, Growth and Inventory Volumes, PALCO
Lands Only

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 3,584,814 1,268,785 1,650,204
2 3,208,559 1,305,344 1,438,906
3 3,080,168 1,409,948 1,259,043
4 3,226,913 1,538,274 1,133,139
5 3,625,893 1,617,536 1,019,824
6 4,227,653 1,694,771 1,121,807
7 4,799,324 1,667,898 1,233,988
8 5,233,991 1,634,934 1,357,386
9 5,508,235 1,631,820 1,401,206
10 5,742,365 1,627,587 1,524,437
11 5,843,837 1,652,671 1,500,185
12 6,000,666 1,627,228 1,650,204
Average harvest per decade 1,629,033

Source:  Vestra Resources

Table 3.9-6j.  Alternative 4 Projected Harvest, Growth and Inventory Volumes, All
Ownerships

Period Inventory mbfn Growth mbfn/Decade Harvest mbfn/Decade
1 4,392,298 1,374,525 1,708,956
2 4,041,185 1,424,967 1,488,846
3 3,955,634 1,540,688 1,302,740
4 4,161,797 1,676,413 1,172,466
5 4,628,606 1,761,035 1,055,218
6 5,307,173 1,843,576 1,160,741
7 5,957,812 1,812,994 1,276,815
8 6,462,627 1,776,713 1,404,496
9 6,801,369 1,769,940 1,453,027
10 7,090,097 1,761,252 1,581,440
11 7,238,534 1,782,123 1,558,937
12 7,437,184 1,753,996 1,708,956
Average harvest per decade 1,687,264

Source:  Vestra Resources

Table 3.9-7.  Yarding Method on PALCO Lands  for the First Decade For Each Alternative
(approximate acres)

Alternative
Method 1 2 2a 3 4
Cable 11,258 (29%) 14,399 (26%) 14,329 (27%) 2,499 (20%) 12,198 (46%)

Tractor1/ 28,176 (71%) 40,482 (74%) 38,669 (73%) 10,167 (80%) 26,716 (54%)
1/ The FREIGHTS model overestimates the amount of potential tractor logging because slope steepness constraints
are not modeled well.  It is estimated that about 35 to 40 percent of PALCO’s ownership is suitable for tractor
logging (D. Opalach, PALCO, Personal communication, September 9, 1998).

Source:  Vestra Resources
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